
SOLVAY MINERALS INC Client Reference No C02009
GREEN RIVER WYOMING CAE Project No 7356-2

RESULTS 2-9

Table 2-6
EP 12 Caiciner Stack CO Ethane Methane Total Hydrocarbons

Run No Average

Date 1995 January 17 January 17 January 17

Start Time approx 0854 1054 1221

Stop Time approx 0953 1153 1320

Onerating Data

Trona processing rate tons/hour 244 244 244 244

Gas Conditions

Temperature 456 458 457 457

Volumetric Flow Rate

Volumetrio fiow rate actual aofm 618300 614200 612000 614833

std Volumetrio flow rate standard dsotm 235700 233300 234000 234333

Carbon Monoxide

Concentration ppmdv 340.90 62.40 45.00 149

Emission rate lb/hr 350.47 63.50 45.93 153

Emission rate lb/tons of trona 1.44 0.260 0.188 0.628

tnane

Conoentration ppmdv BDL 8DL BDL BDL

Methane

Concentration ppmdv 6.86 8.23 3.74 6.28

Emission rate lb/hr 4.04 4.80 2.19 3.67

Emission rate lb/tons ot trona 0.01 66 0.0197 0.00896 0.0151

Total Hvcrooarbons

Conoentration ppmdv 34.96 49.70 37.86 40.B

Emission rate lb/hr 56.58 79.63 60.83 65.7

Emission rate lb/tons of trona 0.232 0.326 0.249 0.269

Non-methane non-ethane hydrooarbons

Emission rate lb/hr 52.54 74.83 58.64 62.0

Emission rate lb/tons of trona 0.215 0.307 0.240 0.254

BDL indicates that value was below detection limits
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SOLVAY MINERALS INC Client Reterence No C02009
GREEN RIVER WYOMING CAE Project No 7356-2

RESULTS 2-10

Table 2-7
EP 12 Calciner Stack Volatile Organic Compounds by MIB

Run No Average

Daze 1995 January 17 January
17 January 17

Start Time approx 0855 1100 1225

Stop Time approx 0955 1200 1325

Ooerating Data

Trona prooessing raze ltonshour 244 244 244 244

Gas Conditions

T5 Temperature 456 458 457 45

Voumetric Flow Rate

Votumetric flow rate actual acfm 618300 614.200 612.000 614833

std Volumetric flow rate standard dsofm 235700 233300 234000 234.333

Butadiene

Concentration mgldscm 3.833 BDL 369 1.73

Concentration ppmcv 1.695 BDL 0.6052 0.767

Emission rate lb/hr 3.365 BDL 1.193 1.52

Emissicn rate lb/tons of trona 0.0138 BDL 0.00489 0.00623

1-1 Tnchoroethane

Concentration mg/dscm BDL BDL BDL BDL

Aorvlonitrile

Concentration mg/dscrn BDL BDL BDL BOL

Benzene

Concentration mg/dscnz 1.231 1.696 1.282 1.40

Concer.tration ppmdv 0.3790 0.5222 0.3949 0.432

Emission rate lb/hr 1.087 1.482 1.124 1.23

Emission rate lb/tons of trona 0.00445 0.00607 0.00461 0.00504

Ethvlbenzene

Concentration mg/dscm BDL BDL BDL BDL

Hexane

Concentration mg/dsom 0.4698 0.7169 0.5557 0.581

Concentration ppmdv 0.1311 0.2001 0.1551 0.162

Emission raze tb/hrf 0.4148 0.6265 0.4872 0.510

Emission rate b/tons of trona 0.00170 0.00257 0.00200 0.00209

Methyfene Chloride

Concentration nig/dscm 1.509 1.944 1.895 1.78

Concentration ppmdv 0.4273 0.5505 0.5367 0.505

Emission rate tb/hr 332 1.699 1.661 1.56

Emission rate lb/tons of trona 0.00546 0.00696 0.00681 0.00641

Szvrene

Concentration mg/dscm BDL BDL BDL BDL

To uene
Concenfration mg/dscm 1.125 .992 1.425 1.51

Concentration ppmdv 0.2937 0.5200 0.3720 0.395

Emission rate lb/hr 0.9932 1.741 .249 1.33

Emission rate lb/tons of trona 0.00407 0.00714 0.00512 0.00544

Xy ene
Concentration mg/dscm 1.674 2.592 981 2.08

Concentration pprndv 0.3794 0.5873 0.4488 0.472

Emission rate /lb/hr 1.478 2.265 1.736 1.83

Emission rate lb/tons of frona 0.00606 0.00928 0.00712 0.00749

See comments on Butadiene results oy Method 18 in Proiect Overview

BDL indicates that value was below deteofion limits

Revision ________
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RESULTS
Table 2-8

EP 12 Calciner Stack Volatile Organic Compounds by M0030

Run No Average

Date 1995 January 17 January 17 January 17

Start Tme approx 0955 1100 1225

Stop Time approx 0915 1120 1245

Ooerating Data

Trona processing rate tons/hr 244 244 244 244

Volumetric Flow Rate

0a Actual conditions acfm 618300 614200 612000 614800

std Standard conditions dsctm 235700 233300 234000 234300

Acrvloriitrile

Concentration mg/dscm 0.41 99 0.5131 0.3698 0.434

Concentration pom 0.1904 0.2326 01677 0.197

Emission rate lb/hr 0.3708 0.4484 0.3242 0.381

Emission rate fib/tons of trcna 0.00152 0.00184 00133 0.00156

Allyl chloride

Concentration mg/dscm BDL BDL BDL BDL

Benzene

Concentration mg/dscm 1.667 2.001 1.409 1.69

Concentration ppm 0.5133 0.61 62 0.4338 0.521

Emission rate lb/br 1.472 1.748 1.235 1.48

Emission rate lb/tons of trona 0.00603 0.00717 0.00506 0.00609

Bromotorm

Concentration mg/dscm BDL BDL BDL BDL

.3-Butadiene

Concentration mg/dscm 4.761 6.478 4.699 5.31

Concentration ppm 2.117 2.881 2.090 2.36

Emission rate lb/br 4.203 5.661 4.119 4.66

Emission rate lb/tons of trona 0.0172 0.0232 0.0169 0.0191

Carbon disulfide

Concentration mg/dscm 0.05145 0.05420 0.03163 0.0458

Concentration ppm 0.004896 0.005158 0.003010 0.00435

Emission rate lb/br 0.04543 0.04737 0.02773 0.040

Emission rate lb/tons of trona 0.000186 0.000194 0.000114 0.0001 65

Carbon tetrachloride

Concentration mg/dsom BDL BDL BDL BDL
lo ro benz en

Concentration mg/dsom BDL BDL BDL BDL

Chloroform

Concentration mg/dscm BDL BDL BDL BDL
Cumene fisoropylbenzen

Concentration mg/dscm 0.005982 0.007227 0.006082 0.00643

Concentration ppm 0.001197 0.001446 0.001217 0.00129

Emission rate lb/br 0.005282 006316 0.005332 0.00564

Emission rate lb/tons of trona 2.16E-05 2.595-05 19E-05 2.31 E05

cis-1 3-Dichioroorooene

Concentration mg/dscm BDL BDL BDL BDL

BDL Indicates below the detection limit

Revision ______
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GREEN RIVER WYOMING CAE Project No 7356-2
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RESULTS
_________________

Table 2-8
EP 12 Calciner Stack Volatile Organic Compounds by M0030 Continued

Run No Average

Date 1995 January 17 January 17 January 17

Start Time approx 0855 1100 1225

Stop Time approx 0915 1120 1245

Ooeratino Data

Trona prooessing rate tons/hr 244 244 244 244

Volumetric Flow Rate

Ca Aotual oonditions acfm 618300 614200 612000 614800

std Standard oonditions dsofm 235700 233300 234000 234300

trans-i 3-Dichloroprooene
Concentration mg/dscm BDL BDL BDL BDL

Ethyl acrylate

Conoentration mg/dscm BDL BDL BDL BDL

Ethylbenzene

Concentration mgfdsom 0.1065 0.1674 0.1277 0.134

Concentration ppm 0.02413 0.03794 0.02894 0.0303

Emission rate lb/hr 0.09402 0.1463 0.1120 0.117

Emission rate lb/tons of trona 0.000385 0.000600 0.000459 0.000481

.2-Epoxybutane

Concentration mg/dscm BDL BDL BDL BDL

Dibrornomethane

Concentration mg/dscm BDL BDL BDL BDL

.2-Dichlrorethane

Concentration nig/dscm BDL BDL BDL BDL

.1 -Dichloroehtane

Concentration mg/dscm BDL BDL BDL BDL

n-Hexane

Concentration mg/dscm 0.2321 0.3240 0.1800 0.245

Concentration ppm 0.06480 0.09045 0.05026 0.0685

Emission rate lb/hr 0.2049 0.2832 0.1578 0.22

Emission rate lb/tons of trona 0.000840 0.00116 0.000647 0.000882

Bromomethane
Concentration mg/dscm 0.01 077 0.00964 0.007299 0.00923

Concentration ppm 0.002728 0.002441 0.001849 0.00234

Emission rate lb/hr 0.009508 0.008421 0.006398 0.00811

Emission rate lb/tons of trona 3.90E-05 3.45E-05 2.62E-05 3.32E05

Chicromethane

Concentration mg/dscm 0.03470 0.0927 0.01946 0.0245

Concentration ppm 0.01653 0.009182 0.009274 0.0117

Emission rate lb/hr 0.03064 0.01684 0.01 706 0.0215

Emission rate lb/tons of trona 0.000126 6.90E-05 6.99E-05 8.82E05

1.1 .1-Inch Ic roet ha ne

Concentration mg/dscm BDL BDL BDL BDL

BDL Indicates below the detection limit

Revision ___________________________

SOLVAY MINERALS INC Client Reference No C02009

GREEN RIVER WYOMING CAE Project No 7356-2
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SOLVAY MINERALS INC Client Reference No C02009
GREEN RIVER WYOMING CAE Project No 7356-2

RESULTS 2-13

Table 2-8
EP 12 Calciner Stack Volatile Organic Compounds by M0030 Continued

Run No Average

Date 1995 January 17 January 17 January 17

Start Time approx 0855 1100 1225

Stop Time approx 0915 1120 1245

Operating Data

Trona processing rate tons/hr 244 244 244 244

Volumetric Flow Rate

Ca Actual conditions actm 618300 614200 612000 614800

std Standard conditions dscfm 235700 233300 234000 234300

2-Butanone

Concentration mg/dscm 0.4427 0.5324 0.3552 0.443

Ccncentration ppm 0.1477 0.1776 0.1185 0.148

Emission rate lb/hr 0.3909 0.4653 0.3114 0.389

Emissicn rate lb/tons ot trona 0.00160 0.00191 0.00128 0.00159

ldomethane

Concentration mgfdscm BDL BDL BDL BDL
4-Methyl-2-pentanone

Concentration mg/dscm BDL BDL BDL BDL
Tert-butyl methyl ether

Concentration mg/dscm BDL BDL BDL BDL

Methyiene chloride

Concentration mg/dscm 0.1256 0.1120 0.03406 0.0906

Concentration ppm 0.03558 0.03172 0.009647 0.0257

Emission rate lb/hr 0.1109 0.09790 0.02986 0.0796

Emission rate lb/tons of trona 0.000455 0.000401 0.000122 0.000326

Methyl methacrylate

Concentration mg/dscm BDL BDL BDL BDL

.2-Dichlorooropane

Concentration mg/dscm BDL BDL BDL BDL

Styrene
Concentration mg/dscm 0.1340 0.1927 0.1472 0.158

Concentration ppm 0.03095 0.04452 0.03400 0.0365

Emission rate lb/hr 0.1183 0.1684 0.1290 0.139

Emission rate lb/tons ot trona 0.000485 0.000690 0.000529 0.000568

.1.2-Tetraohloroethane

Concentration mg/dscm BDL BDL 8DL BDL

Tetrachioroethene

Concentration mg/dscm BDL BDL BDL BDL

BDL Indicates below the detection limit

Revision
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SOLVAY MINERALS INC Client Reference No 02216

GREEN RIVER WYOMING CAE Project No 7473-2

RESULTS 2-1

Table 2-1
EP 12 Calcirier Stack Particulate

Run No Average

Date 1995 April 25 April 25 April 25

Start Time approx 1145 1419 16.57

Stop Time approx 1327 1554 1830

Process Conditions

Feed Rate tons of trona/hr1 267 267 267 267

Gas Conditions

Temperature 426 429 427 428

B0 Moisture volume 18.05 17.93 18.09 18.02

02 Oxygen dry volume 14.3 14.2 14.1 14.2

CO2 Carbon dioxide dry volume 8.0 8.2 8.1

Volumetric Flow Rate

Actual conditions acfm 612500 619400 621.100 617700

std Stanciarci conditions ciscfm 235400 237.600 238300 237100

Front Half Particulate

Concentration gr/dscf 0.0075 0.0137 0.0136 0.0116

Emission rate lb/hr 15.1 27.9 27.8 23.6

Emission rate lb/ton trona 0.0567 0.1046 0.1040 0.0884

Back Half Organic Particulate

Concentration gr/dscf 0.0092 0.0084 0.0132 0.0103

Emission Rate lb/br 18.5 17.1 27.0 20.9

Emission rate lb/ton trona 0.0694 0.0641 0.1010 0.0782

Back Half Inorganic Particulate

Concentration gr/dscf 0.0020 0.0059 0.0072 0.0050

Emission Rate lb/hr 4.05 12.09 14.7 10.3
Emission rate lb/ton trona 0.0152 0.0453 0.0549 0.0385

Total Inorganic Particulate

Concentration gr/dscf 0.0095 0.01 97 0.0208 0.01 66

Emission Rate lb/br 19.2 40.0 42.4 33.9

Emission rate lb/ton trona 0.0718 0.1499 0.1589 0.1 269

Feed rate provided by Solvay Minerals Inc

Revision ____________
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-1

RESULTS
Table 2-1

EP-12-Total Hydrocarbons Runs 1-3

Run No Average

Date 1995 April 28 April 28 ADril 28

Start Time approx 0804 0942 1113

Stop Time approx 0904 1042 1213

Process conditions

Feed rate ton of trona/hr 262 262 262 262

Gas Conditions1

Stack temperature 441 432 440 438

Moisture in sample by volume 17.68 17.98 18.33 18.00

02 Oxygen dry volume 15.0 15.3 15.5 15.5

CO2 Carbon dioxide dry volume% 7.1 6.9 7.3 7.3

Flow Conditions

Volumetric flow rate actual acfm 626400 621000 616300 621233

stcj Volumetric flow rate standard dscfm 238000 237600 232700 236100

Continuous Emissions Monitoring

Carbon Monoxide

Concentration ppmdv 526 527 525 526

Emission rate lb/hr 546.1 546.4 533.2 541.9

Emission rate lb/ton of trona 2.084 2.086 2.035 2.068

Total Hydrocarbonsas propane
Concentration ppmdv 54.6 44.8 55.3

Emission rate lb/hr 108.6 89.2 71.7 89.8

Emission rate lb/ton of trona 0.415 0.340 0.274 0.343

Methane

Concentration ppmdv BDL BDL BDL BDL

BDL indicates the value was below the detection limit value of zero

was used for BDL in the average calculation

Gas conditions are taken from simultaneous velocity-moisture test

Revision
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SOLVAY MINERALS INC Client Reference No 02216
GREEN RIVER WYOMING CAE Project No 7473-1

RESULTS
Table 2-2

EP-12 VOCs Runs 1-3

Run No Average

Date 1995 April 28 April28 April28

Start Time approx 0805 1005 1114
Stop Time approx 0911 1048 1219

process Conditions

Feed ratetona of tronalhr 262 262 262 262

Gas Conditions

Moisture by volume 17.68 17.98 18.33 17.99

0std Volumetric flow rate atandard dactm 238000 237.600 232700 236100

2-Butanone

Concentration ppmdv 0.13 BDL BDL 0.04

Emission rate ib/hr 0.36 BDL BDL 0.12

Emission ratelb/ton of trona .36E-03 BDL BDL 4.54E-04

Benzene

Concentration ppmdv 0.44 0.48 0.44 0.45

Emission rate lb/hr 1.27 1.37 1.25 1.30

Emiasion ratelbltona of trons 4.83E-03 5.25E-03 4.76E-03 4.95E-03

1.3 Butadlene

Concentration ppmdv 1.77 0.59 1.22 1.19

Emaaion rate lb/hr 3.56 1.17 2.40 2.38

Emiaaion ratelblton ot trona 1.36E-02 4.47E-03 9.16E-03 9.07E43

Ethyl Benzens

Concentration pprndv BDL BDL BDL BDL
Emisalon rate lb/hr BDL BDL BDL BDL
Emisalon ratelbrton of trona BDL BDL BDL BDL

Sxan
Concentration ppmdv 0.13 0.45 BDL 0.19

Emiasion rate lb/fir 0.43 1.44 BDL 0.62

Emiaaion ratelblton of trorra .63E-03 5.49E-03 BDL 2.375-03

Methviene Chloride

Concentration ppmdv 0.97 1.19 1.09 1.09

Emiaaion rate Ib/hr 3.06 3.75 3.35 3.39

Emiaaion rstelb/ton of trona l.17E-02 l.43E-02 1.28E-02 1.29E02

Styrene
Concentration ppmdv 0.23 0.06 0.01 0.10

Emiaaion rate lb/hr 0.89 0.23 0.05 0.39

Emiasion ratelb/ton of trona 3.40E-03 8.96E-04 .76E04 .49E-03

Toiuene

Concentration ppmdv 1.42 1.19 0.98 1.20

Emiasion rate lb/hr 4.85 4.07 3.27 4.07

Emiaaiorr ratelbfton of trona 1.85E-02 1.SSE-02 1.25E-02 1.55E-02

1.1.1 Trichioroethane

Concentration ppmdv 0.80 0.88 1.64 1.11

Emiaaion rate fb/hr 3.96 4.33 793 5.41

Emiasion ratelblton of trona 1.51 E-02 1.658-02 3.03E-02 2.06E02

Concentration ppmdv 168 1.37 0.82 1.29

Emiaxion rate lb/hr 6.60 5.36 3.16 5.04

Emiaaion ratelblton of trona 2.52E-02 2.05E-02 l.20E-02 1.92E-02

BDL indicatea the value was below the detection limit value of zero was uded for BDL in the average calculation

iaa conditiona are taken from amulfaneoua velocity-moisture teat

Revision
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SOLVAY MINERALS INC Client Reference No P18864
GREEN RIVER WYOMING CAE Project No 7585

PROJECT OVERVIEW
After the conclusion of the test program meter box 66-13 which was used at the ESP
Inlet location was found to have drifted out of acceptable calibration limits According to

EPA Method when this occurs the value that yields the lowest VrnQd should be used

in all calculations Therefore the post-test calibration was used in all calculations

For the determination of percent removai efficiency the total inorganic particulate

emissions are used Run 2A at the ESP Inlet corresponds to Run at the Stack and the

average of Runs 3A and 3B at the ESP Inlet corresponds to Run at the Stack

The test parameters included the following pollutants

Total particulate

The testing was conducted at the EP-1 ESP Inlet and EP 12 Calciner Stack on

September 14 and 15 1995

Coordinating the field testing were

Cook Soivay Minerals Inc

Ferguson Clean Air Engineering

-2

Table 1-1
EP-1 Calciner Profile

Unit Id entification Number AQD No.17 EP-12
Process calciner

Fuel Natural Gas

Heat content 080 Btuift3

Stack Height 180.5 feet

Stack Diameter 144 inches

Diameters to Upstream Disturbance Approximately 3.6

Diameters to Downstream Disturbance Approximately 4.4

Primary Control Equipment 2-Buell ESP

Table 1-2
Summary of Test Results

Source
Constituent

Sampling
Method

Average
Emission

Average
Efficiency

EP-1 ESP Inlet

Inorganic Particulate lb/br EPA M17 8343

EP 12 Calciner Stack

inorganic Particulate lb/br EPA MS 3.78 99.96

The test conditions and results of analysis are presented in Tables 2-1 and 2-2 on pages

2-1 and 2-2

Revision _____ ____________
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Table 2-1
EP 12 Calciner Stack Particulate

Client Reference No C02493
CAE Project No 7594

Run No

Process conditions

Feed rate tons/hr1

Average

Volumetric Flow Rate

Actual conditions acfm
Standard conditions dsctm

Revision

435700 439.600 432800 436000
162700 158.800 160700 160700

RESULTS

Date 1995
Start Time approx
Stop Time approx

300 tons/hr Feed Rate

2-1

October 26

0850
0959

300

365

26.16

13

14

Gas conditions

T5 Temperature

B0 Moisture volume

02 Oxygen dry volume

co2 carbon dioxide dry volume

October 26

1054
1204

300

363

28.68

13.2

8.4

October 27

1040
1153

300

364

27.10

13.7

8.1

Front Half Particulate

364

27.31

13.6

8.0

0.0023 0.0016 0.0022 0.0021concentration gr/dsct

Emission rate lb/hr 3.2 2.2 3.1 2.6

Emission rate lb/ton of trona 0.011 0.007 0.010 0.009

Back Halt Organic Particulate

0.0179
24.9

0.0196
26.6

0.0324
44.6

0.0233
32.1

concentration gr/dscf
Emission rate lb/hr

Emission rate lb/ton of trcna 0.083 0.089 0.149 0.107

Back Halt Inorganic Particulate

0.0059

8.2

0.0076
10.3

0.0092

12.6

0.0075
10.4

concentration gr/dscf
Emission rate lb/br

Emission rate lb/ton of trcna 0.027 0.034 0.042 0.035

Back Half Total Particulate

0.0237

33.1

0.0272

37.0

0.0415

57.2

0.0308

42.4

concentration gr/dsct
Emission rate lb/br

Emission rate lb/ton of trona 0.110 0.123 0.191 0.141

Front and Back Half Inorganic Particulate

0.0081

11.4

0.0092

12.5

0.0114

15.7

0.0096

13.2
concentration gr/dscf
Emission rate lb/br

Emission rate lb/ton of trona 0.038 0.042 0.052 0.044

Feed rate provided by Solvay Minerals Inc
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SOLVAY MINERALS INC Client Reference No C02493
GREEN RIVER WYOMING CAE Project No 7594

RESULTS 2-2

Table 2-2
EP 12 Calciner Stack Nitrogen Oxides and Total Hydrocarbons

300 tons/hr Feed Rate

Run No Average

Date 1995 October 27 October 27 October 27

Start Time approx 1415 1612 1742

Stop Time approx 1515 1712 1842

Gas Conditions1

T8 Temperature 368 363 365 365

02 Oxygen dry volume 13.5 13.2 13.3 13.3

002 carbon dioxide dry volume 8.1 8.8 8.8 8.6

B0 Moisture volume 26.28 25.90 26.44 26.21

std Standard conditions dscfm 155000 154300 154300 154533

Process Conditions2

Feed rate ton of trona/hr 300 300 300 300

Nitrogen Oxides

Concentration ppmdv 17.6 12.7 11.9 14.0

Emission rate lblhr 19.5 14.0 13.1 15.6

Emission rate lb/ton of trona 0.065 0.047 0.044 0.052

Total Hydrocarbons as propane

Conoentration ppmdv 358.4 346.2 398.6 367.7

Emission rate lb/hr 381 .5 366.8 422.4 390.2

Emission rate lb/ton of trona .272 .223 .408 .301

Methane

Concentration ppmdv 488.9 471.7 495.1 485.2

Emission rate lb/hr 189.3 181.8 190.8 187.3

Emission rate lb/ton of trona 0.631 0.606 0.636 0.624

Total Non-Methane Hydrocarbons as propane

Emission rate lb/hr 92.2 185.1 231.5 202.9

Emission rate lb/ton of trona 0.641 0.617 0.772 0.676

Gas conditions are taken from simultaneous velocity-moisture testing

Feed rate provided by Solvay Minerals Inc

Revision ___________
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SOLVAY MINERALS INC Client Reference No C02493
GREEN RIVER WYOMING CAE Project No 7594

RESULTS 2-3

Table 2-3
EP 12 Calciner Stack Volatile Organic Compounds

300 tons/hr Feed Rate

Run No Average

Date 1995 October 27 October 27 October 27

S-art Time approx 1413 1610 1741

Sop Time approx 1513 1713 1644

Pmcesa Condtions1

Feed rate ton of tronafhr 300 300 300 300

Cas Conditions2

B0 Moiature So oy volume 26.23 25.90 26.44 26.21

stc Vclumetric ow rate standard dscfm 155.003 154.300 154300 154533

1.1 1-Trjchlcroethane

Concentration ippmdv BDL BDL DDL BDL

Emission rate ilb/hr BDL BDL BDL BOL

Emisscn rate lb/ton of tmna BDL BDL BDL BDL

Butaciene

Concentration ppmdv BDL BDL BDL BDL

Emisson rate lb/hr BDL BOL BDL BDL

Emission rate lb/ton of tronal BDL BOL BDL BDL

Acvlonitrile

Concentration cipmdv BDL BDL BDL BDL

Emission rate b/br DEL BDL BDL BDL

Emission rate lb/ton of tronal BElL GEL BDL BDL

Benzene

Concentration pprncv 1.94 2.13 2.20 2.09

Emission rate lb/br 3.66 4.00 4.13 3.93

Emission rate lb/ton of trona 0.012 3.013 0.014 0.013

Ethyl Benzene

Concentration ppmdvi BDL BDL BDL BDL

Emission rats lb/br BDL BDL BDL BDL

Emission rste lb/ton of frons 3w- BDL BDL BOL

Hexane

Concemrstion ppmdv 0.96 0.82 1.18 0.99

Emission ste lo/brI 2.00 1.70 2.45 2.05

Emission rate lb/ton of trons 0.007 0.006 0.008 0.007

Msthvlene Chlolde

Concent-stion ppmdv BD BDL BDL BDL

Emission rate lb/hr BDL BDL BDL BDL

Emission rate lb/ton of trons BDL 3D- BDL BDL

Styrene

Concentration ppmdv BOL BDL BDL BDL

Emission rate lb/hri BDL BDL BD BDL

Emission rate llb/ton of trons BDL BDL 80- BDL

Toluene

Concentration ppmdv AOL AOL BDL BDL

Emission rate lbfrr AOL 8DL AOL BDL

Emission rate lb/ton of trona AOL BDL AOL BDL

Trichloroethene

Concentration ppmdvl ROL AOL AOL BDL

Emission rate lb/hr AOL AOL AOL BDL

Emission rate lb/ton of trcne ADi AOL AOL BDL

X0 lene

Concentration ppmdvl BOL AOL AOL BDL

Emission rate lb/br BOL BOL AOL BDL

Emission rate b/ton of trons DCL AOL BDL BDL

AOL indiestes value was below the detection limit

Process conditions provided by Solvsy Minerals Inc

Gas conditions sre tsen from simultaneous velocity-moisture test

Revision
_____________
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SOLVAY MINERALS INC Client Reference No C02493
GREEN RIVER WYOMING CAE Project No 7594

RESULTS 2-4

Table 2-4
EP 12 Calciner Stack Total Hydrocarbons 280 tons/hr Feed Rate

Run No Average

Date 1995 October 29 October 29 October 29

Start Time approx 1516 1634 1757
Stop Time approx 1616 1733 1857

Process Conditions

Feed rate tons/hr of trona 280 280 280 280

Gas conditions2

B0 Moisture volume 26.20 26.04 26.20 26.15

sid Standard conditions dscfm 144100 146000 146400 145500

Total Hydrocarbons as propane

concentration ppmdv 348.1 380.9 381.1 370.0

Emission rate lb/hr 344.4 381.8 383.1 369.8

Emission rate lb/ton of trona 1.230 1.364 1.368 1.321

Methane

Concentration ppmdv 627.0 687.1 680.2 664.8

Emission rate lb/hr 225.7 250.6 248.7 241.7

Emission rate lb/ton of trona 0.806 0.895 0.888 0.863

Total Non-Methane Hydrocarbons as propane

Emission rate lb/hr 118.8 131.2 134.4 128.1

Emission rate lb/ton of trona 0.424 0.469 0.480 0.458

Feed rate provided by Solvay Minerals Inc

Gas conditions taken from simultaneous velocity-moisture testing

Revision
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SOLVAY MINERALS INC Client Reference No C02493
GREEN RIVER WYOMING CAE Project No 7594

RESULTS 2-5

Table 2-5
EP 12 Calciner Stack Volatile Organic Compounds

280 tons/hr Feed Rate

Run No Average

Date 1995 Octcber 29 Gctoaer 29 October 29

Start Time aaprox 1506 1633 1756
Stop Time aoprox 1611 1727 1855

rocess Conditiona1

Feed rate tar ot trona/hr 280 280 280 280

Gsa Conditiona

A0 Moiature by voumel 26.20 26.04 26.20 26.15

Vclumetric tlcw rate atandard dsclmi t44100 146030 146400 145500

11.1 -Trichloroethane

Concentation ppmdv AOl ADL AOL BDL

Erission ate lb/hrl EOL ADL BDL BDL
Erission rate lb/ton trona EOL AOL ADL BDL

1.3 Eutadiere

Concentraton tppmdv AOL ADL AO_ BDL

Emission rem lb/h AOL BOL EOL BDL
Emiaaion rate lb/ton ot trona AOL BDL EDL BDL

Acrylonitrile

Concentration ippmdv BJL ACL AOL BDL

Ern.ssion rate b/hr AOL BCL AOL

Emisa on rate la/ton ot trons ADL ECL AOL BDL

Eenzene

Concentration ppmdv 1.36 1.12 1.23 1.24

Emisson rate lb/br 2.38 1.99 2.20 2.19

Emissicn rate lb/ton ot trona 0.008 0.007 008 0.006

Ethyl Aenzere

Concentration ppmdvt AOL AOL BDL BOL

Emission rate lb/br AOL AOL AOL BDL

Emission rate lb/ton ot tronai BDL AOL AOL BDL

Hexane

Ccncertration pamdvl 0.62 65 64 0.70

Emission rate la/br 1.21 1.67 1.25 1.38

Emission rate lb/ton ot trons 0.004 0.036 0.004 0.005

Methylene Chloide

Concentration ppdv EEL AOL BDL BDL

Emission rate lb/hr EEL AOL EDL BDL

Emission rate lb/tar ot tronal ACL BOL EDL BOL

Concentration ppmdn AOL EJL AOL BDL

Emission rate lb/br BDL AOL BDL BDL

Emission -ate lb/ton ct trona AOL AOL AOL BDL

Toluene

Corcentration ppmcn AOL AOL ACL BDL

Emission rate lb/art EDL AOL BCL BDL

Emission rate b/ton at trcna EOL 0DL BOL BDL

Trichloroetnene

Concentration ppmdv AOL AOL AOL AOL

Emission rate lb/hr/ EOL AOL AOL BDL

Emission rate lb/ton ot trona AOL AOL AO_ AOL

Xylene

Concentraticn ppmds AOL AOL AOL BDL

Emission rate /lb/hr AOL AOL AOL BDL

Emission rate lbtion ot trora AOL AOL AOL AOL

AO. value was below the detection limit value zero was used tar AOL in the average cabs atior

Process conditions pros ded by Solvay Minerals Inc

Gas conditions are taker trcm simsbaneos ye ocity-moistsre test

Revtsion
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SOLVAY MINERALS INC Client Reference No C02493

GREEN RIVER WYOMING CAE Project No 7594-2

RESULTS 2-6

Table 2-6
EP 12 Calciners Carbon Monoxide

Run No Average

Date 1995 October 27 October 27 October 27

Start Time approx 1415 1612 1742

Stop Time approx 1515 1712 1842

Gas Conditions1

02 Oxygen dry volume 13.5 13.2 13.3 13.3

co2 carbon dioxide dry volume 8.1 8.8 8.8 8.6

Moisture volume 26.28 25.90 26.44 26.21

Standard conditions dscfm 155.000 154.300 154300 154533

Process Conditions2

Feed rate ton ot trona/hr 300 300 300 300

Carbon Monoxide

Concentration ppmdv 1360.6 1030.8 1101.0 1164.1

Emission rate lb/br 919.9 693.8 741.0 784.9

Emission rate lb/ton of trona 3.066 2.313 2.470 2.616

Gas conditions taken from simultaneous velocity-moisture testing

Feed rate provided by Solvay Minerals inc

Revision
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SOLVAY MINERALS INC Client Reference No C02608
GREEN RIVER WYOMING CAE Project No 7629-1

RESULTS 2-1

Table 2-1
EP 12 Calciner Stack Particulate 287 tons/hr Feed Rate

Run No Average

Dat 1995 December 12 Decembe 12 December 12

Start Time approx 0935 1140 1335
Stop Time aoprox 1056 1302 1452

Process conditions

Feec Rate tons/br 291 283 288 287

Fields and otf

Gas conditions

Temperatue 1F 374 373 373

Moisture volume 24.L8 25.02 24.75 24.75

Oxygen dry volume 14.0 13.8 13.9 13.9

Co2 carDon dioxde dry volume 7.8 8.0 7.9

Volumetric Flow Rate

Actual conditions acfm 433.700 433.500 39500 435.600

tc Stanoard conditions dsctm 163.900 162800 165.8C0 164.200

Front Halt Particulate

concentration gr/dsct 0.0140 0.0198 0.0135 0.0158

Emission rate ilb/hr 19.7 27.6 19.1 22.2

Emission rate lb/ton ot tronal 0.068 0.098 0.066 0.077

Back Halt O-ganic Partculate

Concentration gr/dsctl 0.0269 0.0145 0.0132 0.01 82

Emission rate ab/b 37.8 20.3 18.8 25.6

Emission rate lb/ton ot trona 0.130 0.072 0.065 0.089

Rack Rlt lnorgnic Paniculae

concentration gr/dsc 0.0165 0037 0.0056 0.0086

Emiss.on rate lb/hi 23.2 5.12 7.90 12.1

Emission ate lb/ton ct trona 0.080 0.018 0.027 0.042

Back HaV Total Particulate

Concentration gr/dsct 0.0434 0.0182 0.0188 0.0268

Emission rate 0/br 61.0 25.4 26.7 37.7

Emission rate lb/ton ot trona 0.210 0.090 0.093 0.131

Front and Back Halt Inorganic Pa-ticulate

Concertration gr/dsct 0.0305 00235 0.0190 0.0243

Emission rate lb/br 42.9 32 27.0 34.2

Emisson rate lb/ton ot trona 0.147 0.116 0.094 0.119

Process teed rate proi ded by Solvay Minerals Inc For ado tional process operating data see

Append

Rc 1ioi1 ES
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SOLVAY MINERALS INC Client Reference No C02608

GREEN RIVER WYOMING CAE Project No 7629-2

RESULTS 2-1

Table 2-1
EP 12 Calciner Stack Total Non-Methane Hydrocarbons

Run No Average

Date 1995 December 14 December 14 December

Start Time approx 1000 1232 1443

Stop Time approx 1100 1332 1543

Process Conditions1

Feed rate tons/hr of trona 300 300 300 300

Gas Conditions2

02 Oxygen dry volume 13.5 13.6 13.6 13.6

CO2 Carbon dioxide dry volume 8.4 8.3 8.1 8.3

8W0 Moisture Ivolume 25.09 24.88 24.54 24.84

sid Stancard conditions dsctm 161700 166300 165400 164467

Total Hydrocarbons as propane

Concentration ppmdvl 504.0 517.6 627.7 549.7

Emission rate Ib/hr 559.6 591.1 712.9 621.2

Emission rate lb/ton of trona 1.865 1.970 2.376 2.071

Methane

Concentration ppmdv 1089.1 1063.7 1116.3 1089.7

Emission rate lb/hr 439.9 441.9 461.2 447.7

Emission rate 10/ton of trona 1.466 1.473 1.537 1.492

Total Non-Methane Hydrocarbons las propane

Emission rate fib/br 119.7 49.2 251.6 173.5

Emission rate lb/ton of trona 0.399 0.497 839 0.578

Feed rate provided by Solvay Minerals Inc

Gas conditions are taken from near simultaneous BIF 0011 formaldehyde test

Re.cision
__________
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No C02608

CAE Project No 7629-2

Run No

Date 11995
Start Time sppros

Stap Time sppros

Process Conditions

Feed ratetsn at tronaihr

Gas Conditions2

Moisture by vol..me

0uid Volumetric tiow rate standard dsctmi

.ITtiohlsroettrsne

Concentration ppmdnl
Emission rate lb/hr

Emission rate lb/toe of trona

1.3 Eutaniene

Concentration ppmds
Emission rate ilbhr

Emissioe rate lb/ton ot trons

2-Eutanore

Conoentrctio pprrdni

Em/sane rate b/br

Emission rate lE/to ot tronaf

Acrnlonitnle

Conceetrstion ppmdnl

Emission rate Ibitirl

Emission rate /16/ton ot basf

Eenzene

Concentration ppmdnl
Emission rate lb/br

Emission rate lb/ton of trona

Enn Eenzens

Concentration lpomdv
Emission rate llbhr

Emission rate lb/ton of trons

heaane

Concentratio fppmdv

Emission rate b/br

Emission rate lb/ton ot tronsi

Metklene Chloride

Concenfration ppmdn
Emission rate Ibibri

Emission rate fib/ton at troa

Stvre-e

Concentration ppmdn
Emission rate lb/br

Emission rate lb/ton or trona

Concentration /pEmdu
Emission rate llbhr

Emission rate lb/ton ot trona

Trichioroethene

C2noentrstion ppmdni
5mission ate lb/tin

Emission rate lb/on of tronsi

December 14 Decembnr 14 Decemoer 14

3953 1217 429
1113 i33E 1550

300 330 300 300

25 OP 24.98 24.54 24.84

6- 7C0 tEE.3C0 165403 164467

3.73 EJL 2.15 0.96

47 EDL 7.38 3.26

0.00E2 EDL 0.0246 E.0109

EDL EDL EDL BDL

ED EDL EDL BOL

EDL EDL EDL BElL

EDL EDL EDL BDL

EDL EDL EDL EDL

EDL EDL EDL BDL

EDL EDL EDL BDL

EDL EDL EDL BDt

EDL ED EDL BDL

1.53 3.22 2.13

42 7.1 4.71

00114 00238 0.0187

EDL EDL 0.17

ED EDL 0.37

3D- EDL 0.0012

EDL ECL 0.44

EDL 8DL .48

DL EDL 0.0049

_w_

RESULTS
Table 2-2

EP 12 Calciner Stack Volatile Orqanic Compounds

2-2

Aeerage

2.6 0.04

5.33 10.13

00177 0.0.r38

EDL 0.20

EDL 0.04

EDL 0.0018

3.60

7.21

0.0240

0.08

0.20

0007

3.15

20

0.02/7

033

0.37

.0002

.64

3.56

0.019

0.52

0.00

3.67

75

.000

2.48

.0083

0.63

1.62

0054

0.96

2.25

3078

.90

8.08

0.0169

1.79

4.25

0.01 42

Conoentrst on ppm0n
Emission rate Is/br

Emission rats Ibnon ot trona

1.06

2.82

0.0094

1.27

3.00

0.0100

0.15

0.49

0.0016

0.61

1.68

0056

25

3.68

0.0323

20

0.7C

u.0023

1.34

3.66

0.Ot 22

EDL indicates value was below the detenson mit vs/us or zero wcs used tnr EDL the average calculation

Procets conditions provided by Soinsy Minerals Inc

Gas conditions as taken from near simjtsneous ElF 0011 tcwslde-nde tect

Revision
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No C02608
CAE Project No 7629-2

RESULTS
Table 2-3

EP 12 Calciner Stack Aldehydes and Ketones

Run No Average

Revision

Dale 1995
Stan Time aoproa.t

Stop me approa

Process Conditicns

Feed Rate tona/1r

Gsa Ccnd lions

Tempersture.Fi

Moisture sol..me

C2 sygen cry volume

CO2 Carbon dioaide dry volume ou

Volumetrc Flow Rate

Actuel conditions sctm
Standard tonditions duct

Prooionaldehyde

Concentration lb/dsc

Concentration ig/docrni

Concenratior ippmcv

Emisuior rate lb/hri

Emistion rate b/ton of trona

Poet or

Concentration lb/dscr

Concentration pg/daom

Concentration ippmov

Emission rate lb/Sri

Emisnior rate lb/ton of Irons

2-Butenone

Concentration lb/dad

Concentration Qig/dscm

Concentration ippmdv

Emission rate lb/Sri

Eminsior rate lb/ton Irons

09.41 12.10

1128 1355 838

300 303 300 300

350 374 380 378

25.39 2488 24.54 24.84

13.5 13.6 13.6 13.6

84 83 8.1 8.3

430500 438.300 426900 435200

161700 166.30C 165.400 164500

EDL EDL 4.478 09

EDL EDL 7.17601

EDL BDL 0.03

EDL EDL 04

BDL BDL 0.DCO1

.49E-09

2.39EOt

0.01

001

0.0000

ED BDL BDL BDL

8D BDL BDL BDL

ED BDL BDL BDL

ED BDL BDL BDL

ED BDL BDL BDL

ED EDL EDL BDL

BD BDL BDL BDL

ED EDL EDL BDL

BD EDL BDL BDL

ED_ EDL EDL BDL

2-3

December 14 Decetrbei December 14

Formsldenvde

Concenratior lb/dsctt 4.628-Cs 76E 09 1.338-08 2.21 E-08

Concen-rstior pg/dunn 71E02 7.63601 14602 3.54E02

Concentration pomovi 62 0.06 0.17 0.28

Emission rate b/hrl

Emission rate b/ton of trons

0.47

0.0116

o.o
0.0002

0.13

J1j04

022
0.0007

Acetsidehyde
Concerrrstior lb/dao5 .37E-Cti 70E 09 5.746 09 2.83E-09

Concenrstior pg/dnon .72E01 2.72601 9.19E.0I 4.54E01

Concentration pomcv 0.01 0.01 05 0.02

Emission rate b/hri 01 0.02 0.06 0.03

Emistion rate loiton of trons 0.0300 0001 0.3002 0.0001

Concentration ilb/dscn 61E-C8 1.868 05

Concentration pg/doom 2.58E02 2.97602

Conoenration ippmdv 0.11 0.13

Emission rate lb/hri 0.16 0.19

Emission rate lb/ton ct trona1 305 0.0006

7.126-08

14E03
0.49

71

0.n024

3.53 E-08

5.65 E02
0.24

0.35

0.0012

BDL indicates jelue was below the detection limit value 01 zero was used for BDL in the nege
cslculation

Process conditions provided by Solnay Mireres Inc
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SOLVAY MINERALS INC Client Reference No C02863
GREEN RIVER WYOMING CAE Project No 7747-1

RESULTS 2-3

Table 2-3
CA Calciner Stack Total Non-Methane/Ethane Hydrocarbons

Run No Average

Date 1996 July 26 Wily 26 July 26

Start Time approx 1438 1655 1854

Stop Time approx 1538 1755 1954

Process conditions1

Feed rate ton of trona/hr 282 280 278 280

Gas conditions2

Temperature 372 373 374 373

02 Oxygen dry volume 13.8 13.6 13.7 13.7

co2 carbon Dioxide dry volume 8.0 8.0 7.9 8.0

B0 Moisture volume 24.93 25.45 25.96 25.45

0std Standard oonditions dsofm 152600 152300 150000 151633

Total Hydrocarbons as orooanet

conoentration pprtidv 627.8 528.5 481.8 546.0

Emission rate lb/hr 657.8 552.7 496.3 569.0

Emission rate lb/ton of trona 2.33 1.97 1.79 2.03

Methane

conoentration ppmdv 343.1 331.4 346.4 340.3

Emission rate b/hr 130.8 126.1 129.8 128.9

Emission rate b/ton ot trona 0.464 0.450 0.467 0.460

Ethane

conoentration ppmdv 37.4 30.6 35.3 34.4

Emission rate b/hr 26.7 21.8 24.8 24.4

Emission rate b/ton ot trona 0.095 0.078 0.089 0.087

Total Non-Methane/Ethane Hydrooarbons as prooane
Emission rate blhr 500.3 404.8 341.8 415.6

Emission rate b/ton of trona 1.774 .446 .229 1.483

Feed rate provided by Solvay Minerals no
Gas conditions taken from near simultaneous velocity and moisture testing

Revision niSn
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SOLVAY MINERALS INC Client Reference No C02863
GREEN RIVER WYOMING CAE Project No 7747-1

RESULTS 2-4

Table 2-4
CA Calciner Stack Volatile Organic Compounds

Run No Average

Gate 1995 uly 26 July 26 July 26

Start Time tapprox 1438 1656 1849

Stop Time eppros 1532 1812 2021

Process Conoitic.nsi

Feed rate ton of tronhr 282 2o0 278 280

Gaa Conditiona5

tdoiature to by voum 24 C3 25.45 5.96 25.45

Qq Vulumetric flow standrd dacfrar 152 520 152.300 150.000 151633

1.1.1 Trich oroathane

Concentration ppmdvt EDL BDL BDL BOL

Emissicn rate 8b/tri EDL BDL BDL BOL

Emission rate b/ton of trona EDL BDL AOL BDL

13 Eutad ena

Ci.incentratica tppmdv 193 15 .0 14.51 16.28

Emiaion rate lb/sri 72 19.38 18 33 20.81

Emissi_n rate yb/ton of trona 0877 0.0602 0659 0.0743

2-Butanone

Concentration /ppmds 2.82 2.79 70 4.77

Emission rate lb/tin 4.84 77 14.65 8.09

Emisaion rate b/ton of trona 0.0172 00-72 0527 0.0200

ioryton true

Concentration fppmda Sn 0.48 40 1.16

Emission rate lb/br 2.00 0.61 74 1.45

Emission rate lb/ton trona 0.0071 0022 0063 0.0052

Benzena

Concentration tppmdv 03 6.55 86 6.48

Emission rata Ib/hrt 305 12.13 10.70 11.96

Emiaaioa rate lb/ton of trona/ 0.04o3 0.0433 0.0385 0.0427

Ethyl Benzene

Concentration ippmcv 0.64 0.83 96 0.81

Emission rate lb/hnt 1.61 2.09 2.28 2.03

Emission rate tbiton of troni 0.0257 0075 0.5086 0.0073

Concentration ipprnoe 3.05 2.16 2.26 2.49

Emission rate lb/hr 625 41 454 5.07

Emission rate tbion of troni 0.0222 0158 2163 0.0181

Met ytene Chtorde

Concentration ippmcs 80L aOL EDL BDL

Emission rate .lb/hr SDL E0L EDL BtJL

Emission rate lorion or tronsi 8DL ECL EDL BElL

Corcentrstion ippmcs 0.3 0.89 88 0.63

Emission rate lb/hi 0.33 5.19 2.14 1.55

Emissior rate to/on ottronst 0015 0.0078 0.0077 0.0056

Conoentretior ppmdv 2.01 94 78 2.91

Enission rate b/hr 40 25 75 6.31

Errissio rate tb/ton of tronsl 0.0155 0152 00370 0.0226

Trich oroethene

Concerrratior opmdul 2.05 57 0.53 3.37

Enissior rate b/hr 6.4 3.58 1.53 10.50

Erission rate lb/on of tronal 0227 0842 0.OOoS 0.0375

Concenrstion ppmdu 2.29 51 300 2.87

Errissior rate lb/br 5.78 554 7.4 7.19

Errission rste tb.lon tronet 0.0205 u298 0.0257 0.0257

SDL indisetes ye ue was oetow tne detotion mit vuUe or zero was nseo for ECL in t-e ssetage cacu ation

Process conditions p-ovided by Solvsy MinerIs no
Gas cnndinions are taken from near _imultareoss eooity ano mosture testng

Revision
--
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SOLVAY MINERALS INC Client Reference No C03069

GREEN RIVER WYOMING CAE Project No 7837-1

RESULTS 2-3

Table 2-3
CA 12 Calciner Stack Total Hydrocarbons

Run No Average

Date 1996 November 13 November 13 November 13

Start Time approx 1151 1338 1541

Stop Time approx 1327 1526 1727

Process Conditions1

Feed rate ton/hr 135 135 135 135

Gas conditions2

T5 Temperature SF 238 282 333 284

02 Oxygen dry volume 17.8 15.1 154 16.1

002 Carbon Dioxide dry volume 33 6.1 5.8 5.1

Moisture volume 11.85 19.94 21.08 17.62

Standard conditions dscfm 183700 142300 155100 160367

Total Hydrocarbons as oropane

Concentration ppmdv 400.9 601.0 647.8 549.9

Emission rate Ib/hr 505.6 587.3 689.9 594.3

Emission rate lb/ton of trona 3.7455 4.3503 5.1105 4.4021

Process conditions obtained from Solvay Minerals Inc

Gas conditions obtained from concurrent Method 1-4 testing

Revision
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SOLVAY MINERALS INC Client Reference No C03069

GREEN RIVER WYOMING CAE Project No 7837-1

RESULTS 2-4

Table 2-4
CA 12 Calcirier Stack GCMS HAPs

Run No Average

Dae 1996 November 13 November 13 November 13

Start Time approx.l 1151 1338 1541

Stop Time approx.t 1327 1526 1727

Process Conditiona1

Feed rate ton ot trcnaihr 135 135 135 135

Volumetric Flow Rae2

Actual concitions ecfm 349100 316300 373900 346400

Standard concitione csofm 183700 142300 155100 160400

Ben zene

Concentration ppm 1.07 2.63 2.70 2.13

Emission rate b/br 2.39 4.55 5.09 4.01

Emission rate lb/ton of rone 0.0177 0.0337 0.0377 0.0297

1.3 Butadiene3

Concentration ppm 0.10 0.02 NF 0.04

Enissicr rate lb/br 0.lo 0.02 NE 0.06

Emiselor rate lb/tcr of trone 0.0011 0.0002 BDL 0.0004

Ethvlbenzene

Concentration ppm 0.24 0.40 0.55 0.40

Enksicr ate lb/br 0.73 0.94 1.41 1.03

Emksior rate Ib/tor of trona 0.0054 0.0070 0.0104 0.0076

2-Butar one

Concentration ppm 0.09 0.46 0.58 0.38

Emissior ate b/br 0.19 0.73 1.01 0.64

E-nksior rate lb/for of trona 0.0014 0.0054 0.0075 0.0048

Hexane

Concentration ppm 0.03 0.06 0.08 0.06

Emission rate b/br 0.07 0.11 0.17 0.12

Emissicn rate lb/ton of trona 0.0005 0.0008 0.0012 0.0009

Sivro.ne

Conoentrstioon ppm 0.08 0.30 0.26 0.21

En scion rate b/ir 3.24 0.69 0.65 0.53

En scion rate b/ton of trona 0.0018 0.0051 0.0048 0.0039

Toluere

Concentration opm 0.45 1.09 .20 0.91Em rate lb/br 1.19 2.23 2.67 2.03

Emission rate lb/ton of trona 0.0088 0.0165 0.0198 0.0150

Xvlene

Conoentration opm 1.22 1.84 2.08 1.71

Emission rate lb/br 3.70 L.33 5.33 4.46

Emission rate lb/ton .of trona 0.0274 0.0321 0.0395 0.0330

Total HAPs

Emission rate tlb/h 8.66 13.61 16.34 12.87

Emission ate lb/ton of trona 0.0642 0.1 008 0.1210 0.0953

Process conditions provided oy Solvsy Minerals no
________________________________

Flow cond one obtcned from conourrenf Methoc testing

NE incioates the compound was not found value of zero is useo for NE to calculate the average
_______________

Revision
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SOLVAY MINERALS INC Client Reference No C03069

GREEN RIVER WYOMING CAE Project No 7837-1

RESULTS 2-5

Table 2-5
CA 12 Calciner Stack Total Hydrocarbons

Run No Average

Date 1996 November 14 November 14 November 14

StartTimeapprox 0917 1045 1219

Stop Time approx 1034 1209 1340

Process Conditions

Feed rate ton/br 152 152 152 152

Gas Conditions2

T5 Temperature 322 322 322 322

02 Oxygen dry volume 15.7 15.7 16.0 15.8

CO2 Carbon Dioxide dry volume 5.7 5.7 54 5.6

Moisture volume 18.93 19.87 19.20 19.33

Standard oonditions dsofm 140800 142700 140400 141300

Total Hydrocarbons as prooane

ppmdv 374.8 379.3 338.4 364.2

Emission rate lb/hr 362.4 371.7 326.3 353.5

Emission rate lb/ton of tronal 2.3843 2.4453 2.1466 2.3254

Process conditions obtained from Solvay Minerals Inc

Gas conditions obtained from concurrent Method -4 testing

Revision ______________________
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No CO3O69

CAE Project No 7837-1

RESULTS
Table 2-6

CA 12 Calciner Stack GCMS HAPs

Start Time laporox
Stop Time laporox

Process Concitiors1

Feec rate ton of trona/hr

Vp umetric Flow Rate2

Actual conditions actm
Standard conditions dsctm

Benzene

Concentration pom
Emission rate lb/br

Emission rate b/ton ot trona

iB_fiutadiene

Corcentration ppm
Emission rate lb/hr

Emission rate Ob/ton of trona

Ethvlberzene

Concentration ppm
Emission rae lb/br

Emission rate lb/ton ot trona

2-Butanone

Concenation ppm
Emiss on rate lb/hrl

Emission rate llb/ton trona

Hexane

Concertration ppm
Emission rate lb/hr

Emiss on ram lb/on ot trora

Concentration ppm
Emision rate b/br

Enss ion rate lbiton ot t.-ona

Concentration ppm
En 5sior -ate lofhr

En ssion rate Ibiton of rona

Total HAPs

En ssion -ate b/br

Emission rate lb/ton of trona

November 14 November 14 November 14

0917 1045 1219

1034 1209 1340

6.79 7.11

0.0447 0.0468

Process concitions proviced by Solvay Minerals Inc

Flow conditions obained from concurrent Method testing

rw

Run No

Date 19961

2-6

Average

152 152 152 152

331.603 339800 331600 334300

140800 142700 140.400 141.300

1.33 1.42 1.22 1.32

28 2.46 2.08 2.25

0.0150 0.0162 0.0137 0.0150

09 0.10 0.11 0.10

0.11 0.12 13 0.12

0.0007 0.0008 0.0009 0.0008

0.09 0.10 0.09 0.09

0.21 0.24 0.21 0.22

0.001 0.0016 0.0014 0.0014

0.40 0.40 0.36 0.39

0.63 0.64 0.57 0.61

0.0042 0.0042 0.0037 0.0040

0.08 0.01 0.07 0.07

0.15 0.13 0.13 0.14

0.0010 0.0009 0.0009 0.0009

0.12 0.13 0.09 0.11

0.27 0.30 0.20 0.26

0.0018 0.0020 0.0013 0.0017

0.62 0.65 0.59 0.62

1.25 1.33 1.19 1.26

0.0082 0.0088 0.0078 0.0083

0.81 0.80 0.80 0.80

1.89 1.89 1.86 1.88

0.0124 0.0124 0.0122 0.0123

6.37

0.0419

6.76

0.0445

Concentradon ppm
Emision rate lb/br

Emission rate lb/ton of trona

Stvrene

loluene

Xylene

Revision
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SOLVAY MINERALS INC Client Reference No 4500003993

GREEN RIVER WYOMING CAE Project No 7928-6

RESULTS 2-1

Table 2-1

CA Stack Particulate M5/202

Run No Average

Date 1997 April April 10 April 14

Start Time approx 1310 1040 1340

Stop Time approx 1525 1252 1550

Process Conditions1

Feed Rate tons/hr 257 255 205 239

Gas Conditions

T5 Temperature 318 323 314 318

Moisture volume 22.99 22.74 20.60 22.11

02 Oxygen dry volume 13.5 12.7 14.4 13.5

CO2 Carbon dioxide dry volume 8.4 8.3 7.0 7.9

Volumetric Flow Rate

Oa Actual conditions acfm 356300 380200 337200 367900

Standard conditions dscfm 145700 156100 144300 148700

Front Half Particulate

Concentration gr/dscf 0.0058 0.0051 0.0026 0.0045

Emission rate lb/hr 7.23 683 3.25 5.77

Emission rate lb/ton of trona 0.0281 0.0268 0.0158 0.0236

BacK Half Organic Particulate

Concentration gr/dscf 0.0216 0.0170 0.0183 0.0189

Emission rate lb/hr 26.98 22.69 22.60 24.09

Emission rate lb/ton of trona 0.1050 0.0890 0.1102 0.1014

Back Half Inorganic Particulate

Concentration gr/dscf 0.0097 0.0089 0.0081 0.0089

Emission rate lb/hr 12.06 11.95 10.01 11.34

Emission rate lb/ton of trona 0.0469 0.0469 0.0488 0.0475

Back Half Total Particulate

Concentration gr/dscf 0.0313 0.0259 0.0264 0.0278

Emission rate lb/fir 39.03 34.64 32.61 36.43

Emission rate lb/ton of trona 0.1519 0.1359 0.1591 0.1489

Front and Back Half Inorganic Particulate

Concentration gr/dscf 0.0154 0.0140 0.0107 0.0134

Emission rate lb/hr 19.28 18.78 13.26 17.11

Emission rate lb/ton of trona 0.0750 0.0736 0.0647 0.0711

Process conditions provided by Solvay Minerals Inc
___________

Revision
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SOLVAY MINERALS INC Client Reference No 4500003993

GREEN RIVER WYOMING CAE Project No 7928-6

RESULTS 2-2

Table 2-2

CA Stack Particulate M2O1A

Run No

Date 1997 April 10

Start Time approx 1052

Stop Time approx 1352

Process Conditions1

Feed rate tons/hr 255

Gas Conditions

02 Oxygen dry volume 12.7

CO2 Carbon dioxide dry volume 8.3

Temperature 320

B0 Moisture volume 23.10

Volumetric Flow Rate

Stack actual conditions acfm 360300

std Stack standard conditions dscfm 147800

0ac Cyclone actual conditions acfm 0.660

cstd Cyclone standard conditions dscfm 0.271

Total Particulate

Concentration gr/dsct 0.0354

Emission rate lb/hr 44.812

Emission rate lb/ton of trona 0.1757

EM40

Concentration gr/dsct 0.0344

PM10 emission rate lb/br 43 .622

Emission rate lb/ton of trona 0.1711

Acceptance Criteria M2O1A
For run 9.0 pm D50 11.0 pm

and either

For all sampling points in run APmin acceptable AP APmax acceptable

Or

80% %l 120% and no more than one sampling point with

AP AP max acceptable or AP .c 1P mm acceptable

D50 mm Minimum 50 cut point for runpm 9.72

D50 max Maximum 50% cut point for run pm 13.62

Overall 50% cut point for run pm 10.1

AP mm acc Minimum acceptable velocity head in H20 0.19

AP mm Minimum velocity head for run in H20 0.34

AP max acc Maximum acceptable velocity head in H20 0.70

AP max Maximum velocity head for run in H2O 0.54

AP unacc Number of points outside acceptable range

Overall percent isokinetic for run 97.9

PM10 Percent less than than 10 micron lb/hr 97.3

Process conditions provided by Solvay Minerals Inc

Revision
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SOLVAY MINERALS INC Client Reference No 4500003993

GREEN RIVER WYOMING CAE Project No 7928-6

RESULTS 2-3

Table 2-3
CA Stack Cascade Impactor Particle Size Analysis

Run No
Date 1997 April 14

Start Time approx 1029 AM

Stop Time approx 549 PM

Terminal

Final Tare Percent Velocity

Wt Wt Net Wt of Total gr/dscf tbs

Stage-i 0.34273 033966 0.00307 69.93 0.0004 1.67

Stage-2 0.33609 0.33606 0.00001 0.23 0.0000 2.85

Stage-3 0.35104 0.35096 0.00008 1.82 0.0000 4.98

Stage-4 0.32965 032952 0.00013 2.96 0.0000 7.77

Stage-S 0.34820 0.34783 0.00037 8.43 0.0001 13.92

Stage-S 0.33186 0.33121 0.00065 14.81 0.0001 34.72

Stage-7 0.34928 0.34921 0.00007 1.59 0.0000 65.69

Stage-8 0.33460 0.33449 0.00011 2.51 0.0000 120.20

Filter 0.39707 0.39717 -0.00010 -2.26 0.0000 1.67

Totals 0.00439

Equivalent Cumulative Grain Geometric Particle Particle Orifice Flow

Particle Percent Loading Mean Reynolda Knudaen Reynolds

Diameter Indicated Dm Diameter Number Number Number

EPD pm Size DlogD1 GMD Re Re

6.78 30.07 0.0005 18.42 0.098 0.036 192.5

6.28 29.84 0.0000 6.53 0.155 0.039 251.6

3.89 28.02 0.0001 4.94 0.168 0.063 332.6

2.60 25.06 0.0001 3.18 0.175 0.094 415.4

1.35 16.63 0.0002 1.88 0.164 0.180 556.1

0.71 1.82 0.0003 0.98 0.212 0.346 878.2

0.33 0.23 0.0000 0.48 0.188 0.741 1208.0

0.16 -2.28 0.0000 0.23 0.164 1.554 1634.1

Filter 0.00 0.0000 0.11 3.108

NOTE GMD and DM/DlogD are determined assuming the largest

particle diameter in the size distribution is 50 pm

Revision ________
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SOLVAY MINERALS INC Client Reference No 4500024582

GREEN RIVER WYOMING CAE Project No 8190-1

RESULTS 2-4

Table 2-4
CA 12 Calciner Stack Particulate

Run No Average

Date 1998 January 22 January 22 January 22

Start Time approx 0855 1105 1250

Stop Time approx 1004 1211 1404

Process Conditions1

Feed rate tons/hr 295 289 287 290

Fuel flow scfm 5845 5658 5602 5702

Gas Conditions

T8 Temperature 336 337 339 337

Moisture volume 23.75 22.73 22.57 23.02

02 Oxygen dry volume 13.4 13.8 13.8 13.7

CO2 Carbon dioxide dry volume 8.4 8.0 8.0 8.1

Volumetric Flow Rate

Actual conditions acfm 446600 435300 451400 444400

Standard conditions dscfm 178600 176100 182700 179100

Front Halt Particulate

Concentration grIdsct 0.0021 0.0027 0.0017 0.0022

Emission rate lb/hr 3.2 4.0 2.6 3.3

Emission rate lb/ton of trona 0.0110 0.0139 0.0092 0.0114

Back Halt Organic Particulate

Concentration gr/dsct 0.0182 0.0285 0.01 74 0.0214

Emission rate lb/hr 279 43.0 27.2 32.7

Emission rate lb/ton of trona 0.0946 0.1487 0.0948 0.1127

Back Halt Inorganic Particulate

Concentration gr/dsct 0.0031 0.0044 0.0024 0.0033

Emission rate lb/hr 4.7 6.6 3.8 5.0

Emission rate lb/ton of trona 0.0161 0.0228 0.0131 0.0173

Back Halt Total Particulate

Concentration gr/dsct 0.0213 0.0328 0.0198 0.0247

Emission rate lb/hr 32.7 49.6 31 .0 37.7

Emission rate lb/ton of trona 0.1107 0.1715 0.1080 0.1300

Front and Back Half Inorganic Particulate

gr/dsct 0.0052 0.0070 0.0041 0.0054

Emission rate lb/hr 8.0 10.6 6.4 8.3

Emission rate lb/ton of trona 0.0271 0.0367 0.0223 0.0287

Process conditions obtained from Solvay Minerals Inc

Revision
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Run No

Date 1998
Start Time approx
Stop Time approx

Process Conditions1

Feed rate tons/hr

Fuel flow scfm

Gas Conditions2

T3 Temperature

02 Oxygen dry volume

CO2 Carbon Dioxide dry volume

Moisture volume

8td Standard conditions dscfm

Total Hydrocarbons as propane

Concentration ppmdv
Emission rate lb/hr

Emission rate lb/ton of trona

Methane

Total Non-Methane Hydrocarbons

Emission rate lb/hr

Emission rate lb/ton of trona

Client Reference No 4500024582

CAE Project No 8190-1

Table 2-5

Total Non-Methane Hydrocarbons

RESULTS

CA 12 Calciner Stack

2-5

Average

January 22 January 22 January 22

0854 1107 1249

0954 1207 1349

295 289 287 290

5845 5658 5602 5702

336 337 339 337

13.4 13.8 13.8 13.6

8.4 8.0 8.0 8.1

23.75 22.73 22.57 23.02

178600 176100 182700 179133

401.6 416.2 310.3 376.1

492.6 503.3 389.3 461.7

.6683 .7406 1.3568 .5885

788.7 662.0 604.5 685.1

351.9 291.2 275.9 306.3

1.1918 1.0071 0.9615 1.0535

140.7 212.1 113.4 155.4

0.4765 0.7335 0.3952 0.5351

Concentration ppmdv
Emission rate lb/hr

Emission rate lb/ton of trona

Process conditions obtained from Solvay Minerals Inc

Gas conditions obtained from concurrent Method 5/202 testing

Revision
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 4500024582

CAE Project No 8190-1

Process conditions obtained from Solvay Minerals Inc

Gas conditions obtained from concurrent Method 5/202 testing

RESULTS

CA 12 Calciner Stack
Table 2-6

Nitroqen Oxides Carbon Monoxide

2-6

Run No Average

Date 1998 January 22 January 22 January 22

Start Time approx 0854 1107 1249

Stop Time approx 0954 1207 1349

Process Conditions1

Feed rate tons/hr 295 289 287 290

Fuel flow scfm 5845 5658 5602 5702

Gas Conditions2

T9 Temperature 336 337 339 337

02 Oxygen dry volume 13.4 13.8 13.8 13.6

CO2 Carbon Dioxide dry volume 8.4 8.0 8.0 8.1

S0 Moisture volume 23.75 22.73 22.57 23.02

std Standard conditions dscfm 178600 176100 182700 179133

Nitrooen Oxides

Concentration ppmdv 4.2 3.1 3.4 3.6

Emission rate lb/hi 5.4 3.9 4.4 4.6

Emission rate lb/ton of trona 0.0183 0.01 33 0.0154 0.0157

Carbon Monoxide

Concentration ppmdv 1189.3 1212.7 992.4 1131.5

Emission rate lb/hr 926.5 931.5 790.9 882.9

Emission rate lb/ton of trona 3.1379 3.2215 2.7561 3.0385

Revision
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SOLVAY MINERALS INC
GREEN RIVER WYOMING

Client Reference No 4500033347

CAE Project No 8265-1

Table 1-2
CA-3 Calciner Profile

Unit Identification Number AQD No 48 CA-3

Process Calciner

Fuel

Heat Content

Natural Gas

1061 Btulft

Stack Height 180 feet

Stack Diameter 125.5 inches

Diameters to Upstream Disturbance Approximately 9.0

Diameters to Downstream Disturbance Approximately 5.5

Primary Control Equipment Flakt ESP

Chemical abstract service CAS numbers and molecular weights are listed th Table 1-3

Source
Constituent

Table 1-3

Compound CAS Numbers

Permit Ii mints obtained from Solvay Minerals Inc permit No CT-1347

PROJECT OVERVIEW 1-2

Compound Name Molecular Weight CAS No
Nitrogen Oxides NOt 46.01 10102-44-0

Carbon Monoxide CO

Table

Summary of Test Results CA

28.01

1-4

at

630-08-0

336 Tons per Hour

CA Calciner

Particulate total inorganic EPA 5/202

Sampling
Method

Average
Emission
lb/hr

Average
Emission

lb/ton of trona

Permit

Limit1

lb/hr

Nitrogen Oxides

Carbon Monoxide

8.75

EPAM7E 22.0

EPAM1O 1295

0.0260 22.30

0.0654 30.00

3.6553 N/A

Revision
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Solvay Minerals Inc

Report No 1325-3

Summary of Results

Process Conditions

CA-I Production Rate tons/hr

CA-2 Production Rate tons/hr

Total Production Rate tons/hr

Gas Conditions

Temperature

Volumetric Flow Rate acfm
Volumetric Flow Rate scfm
Volumetric Flow Rate dscfm
Carbon Dioxide dry

Oxygen dry

Moisture

Front Half Particulate

Concentration grains/dscf

Emission Rate lb/hr

Back Half Organic Particulate

Concentration grains/dscf

Emission Rate lb/hr

Back Half Inorganic Particulate

Concentration grains/dscf

Emission Rate lb/hr

0.00239 0.00171 0.00192 0.00201

3.08 2.23 2.46 2.59

0.0206 0.0175 0.0164 0.0170

26.6 22.8 21.0 21.9

0.00569 0.00490 0.00485 0.00514

7.33 6.36 6.21 6.63

Back Half Total Particulate

Concentration grains/dscf

Emission Rate lb/hr

0.0263 0.0224

33.9 29.1

0.0213 0.0233

27.3 30.1

Front and Back Half Inorganic Particulate

Concentration grains/dscf

Emission Rate lb/hr

Process conditions provided by Solvay Minerals Inc

AIRTECH
Environmental
Services Inc

Page

Table Calciner Nos

Test Parameters
Date 2000

Stack Particulate Emissi

Run

5/3

ons

Run

513

Run

5/3

Average

StartTime 1057 1403 1643

Stop Time 1233 1547 1857

183 183 186 184

135 135 135 135

318 318 321 319

332 338 331 334

406100 412100 403000 407100

213200 214500 211700 213100

150300 151500 149600 150500

10.7 10.2 10.5 10.5

11.7 11.9 11.9 11.9

29.6 29.4 29.3 29.4

0.00808 0.00661 0.00676

10.4 8.59 8.67

0.00715

9.22
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Solvay Minerals Inc

Report No 1325-3

Test Parameters

Date 2000
Start Time

Stop Time

Process Conditions

CA-i Production Rate tons/hr

CA-2 Production Rate tons/hr

Total Production Rate tons/hr

Gas Conditions

Temperature

Volumetric Flow Rate acfm
Volumetric Flow Rate scfm
Volumetric Flow Rate dscfm
Carbon Dioxide dry

Oxygen %dry
Moisture

Nitrogen Oxides

Concentration ppmdv
Emission Rate lb/br

Table Calciner Nos Stack Nitrogen Oxides Emissions

Page

Run2 Run4 Run5 Average

5/3 5/3 5/3

1430 1805 1916

1530 1905 2016

183 185 164 184

135 135 135 135

318 320 319 319

338 331 333 334

412100 403000 394.800 403300

214500 211700 207.000 211100

151500 149600 148000 149700

10.2 10.5 10.5 10.4

11.9 11.9 11.9 11.9

29.4 29.3 28.5 29.1

Process conditions provided by Solvay Minerals Inc

22.0 23.5 23.1 22.8

23.9 25.1 24.5 24.5

AIRTECH
nmentaI

Services inc
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Solvay Minerals Inc

Report No 1325-3 Page

Table Calciner Nos Stack Carbon Monoxide Emissions

Test Parameters

Date 2000
Start Time

Stop Time

Run Run Run

5/4 5/4 5/4

927 1041 1155

1027 1141 1255

185 184 186 185

135 135 136 135

320 319 322 320

Process Con ditions

CA-i Production Rate tons/hi

CA-2 Production Rate tons/hi

Total Production Rate tons/hi

Gas Conditions

Temperature

Volumetric Flow Rate acfm
Volumetric Flow Rate scfm
Volumetric Flow Rate dscfm
Carbon Dioxide dry

Oxygen dry

Moisture

Carbon Monoxide
Concentration pp mdv
Emission Rate lb/hi

Process conditions provided by Solvay Minerals Inc

327 329 332 329

382100 394000 393400 389800

202500 208300 207400 206100

145400 143.800 145200 144800

10.7 10.1 10.7 10.5

11.7 12.2 11.5 11.8

28.3 31.0 30.0 29.8

533 532 1016 694

338 334 643 438

AIRTECH
Environmental
Services Inc
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Solvay Minerals Inc

Report No 1611 Page

Summary of Results

Table No and No Calciners Stack Particulate Emissions

Test Parameters Runi Run3 Run4 Average

Date 2001 9/13 9/13 9/13

Start Time 803 1504 1730

Stop Time 942 1655 1902

Gas Conditions

Temperature 330 327 325 327

Volumetric Flow Rate acfm 361100 347200 341100 349800

Volumetric Flow Rate scfm 193500 186900 183900 188100

Volumetric Flow Rate dscfm 136130 131680 130410 132740

Carbon Dioxide dry 10.2 10.1 10.3 10.2

Oxygen dry 12.3 12.2 12.3 12.2

Moisture 29.7 29.6 29.1 29.4

Front Half Particulate

Concentration grains/dscf 0.00106 0.00146 0.000950 0.00115

Emission Rate lb/hr 1.23 1.65 1.06 1.31

Back Half Organic Particulate

Concentration grains/dscf 0.01 58 0.0244 0.01 57 0.0186

Emission Rate Iblhr 18.4 27.5 17.5 21.2

Back Half Inorganic Particulate

Concentration grains/dscf 0.00528 0.00535 0.00539 0.00534

Emission Rate Iblhr 6.16 6.04 6.02 6.08

Front and Back Half Inorganic Particulate

Concentration grains/dscf 0.00633 0.00681 0.00634 0.00650

Emission Rate Ib/hr 7.39 7.69 7.09 7.39

Process conditions provided by Solvay Minerals Inc

AIRTECH
Environmerita/
Services Inc
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Solvay Minerals Inc

Report No 1611 Page

Start Time

Stop Time

Table No and No

Test Parameters

Calciners Stack

Run

9/13

1215

1315

Nitrogen

Run

9/13

1444

1544

Oxides Emis

Run

9/13

1556

1656

sions

Run

9/13

1733

1833

Average

Date 2001

Gas Conditions

330 327 327 325 327Temperature

Volumetric Flow Rate acfm 350300 347200 347200 341100 346500

Volumetric Flow Rate scfm 187800 186900 186900 183900 186400

Volumetric Flow Rate dscfm 132200 131680 131680 130410 131490

Carbon Dioxide dry 10.2 10.1 10.1 10.3 10.2

Oxygen dry 12.3 12.2 12.2 12.3 12.2

Moisture 29.7 29.6 29.6 29.1 29.5

Nitrogen Oxides

Concentration ppmdv
Emission lb/hr

Process conditions provided by Solvay Minerals Inc

15.2

14.4

18.3

17.3

17.5

16.5

19.0

17.8

17.5

16.5

1AIRTECH
Environmental

Services Inc
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Solvay Minerals Inc Green River WY
Pane

M02-066-O2iProjects

June 21 2002

2.0 SUMMARY OF RESULTS

2.1 CA Nitrogen Oxides Results

Operating Conditions CA-I Runt Run Rwi3

Fuel Flow MSCFH 296 285 279 287

FeedRateTPH 277 267 261 268

Opacity% 1.2 0.7 1.1 1.0

Fuel Btu Value scf/lO6Btu 1030 1030 1030 1030

ollutants

Nitrogen Oxides ppmdv

Nitrogen Oxides lb/hr

RunI

23.2

21.7

.Run2

24.5

23.5

Rnn3

24.4

22.5

Average

24.0

22.6

Parameters Run Run Run3 Avtt1ge

Date 2002 5/17 5/17 5/17

StartTime 942 1101 1218

Stop Time 1041 1201 1319

Stack TempF 295 301 302 299

02% 13.4 13.3 13.2 13.3

CO2.% 10.0 9.9 10.0 10.0

Moisture% 28.5 26.8 27.3 27.5

Velocity ftsec 48.1 48.6 46.9 47.9

Acfm 326310 329630 318170 324700

Scfm 182850 183260 176640 180920

Dscfm 130800 134A20 128460 131120
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Solvay Minerals Inc Green River WY
Pane

M03-084B/Projects

December 11 2003

2.0 SUMMARY OF RESULTS

2.1 CA Nitrogen Oxides Results

OperatngConditlons CA-i Rn Run tenS Avenge

Fuel Flow MSCFH 321 313 303 312

Fuel Btu Value scfYlO6Btu 1028 1029 1028 1028

Opacity% 2.7 2.5 2.6 2.6

Production rate ton/hr 311 304 295 303

Nitrogen OxidesResults

Nitrogen Oxides ppmdv

Nitrogen Oxides lb/hr

RnI
26.7

25.9

Rnn2

26.5

25.9

RunS

19.2

19.5

Awnfl

24.2

23.8

Parameters Run Run2 RunS Average

Date 2003 11/1/ 11/18 11/18

StartTime 846 1005 1124

Stop Time 946 1105 1224

Stack Temp 291 292 290 291

02% 12.1 12.1 12.3 12.2

C023% 10.7 10.6 9.9 10.4

Moisture 28.4 28.7 28.6 28.6

Velocity ft/sec 49.4 50.1 51.7 50.4

Acfth 335370 339640 350810 341940

Scfirt 188890 191150 197840 192630

Dscthi 135260 136390 141380 137680
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M04-O77Projects

Sentember 22 2004

Nitrogen Oxides ppmdv 21.1 19.3 18.4 19.6

Nitrogen Oxides lb/hr 21.7 19.4 19.4 20.2

Carbon Monoxide ppmdv 483.9 457.9 363.4 435.1

Carbon Monoxide lb/hr 303.3 280.7 232.3 272.1

Date 2004 8/24 8/24 8/24

Start Time 815 932 1048

StopTime 915 1032 1148

Stack TempF 252 256 253 253

O2% 12.97 13.17 12.89 13.01

CO2% 10.03 9.70 10.41 10.05

Moisture 26.2 26.9 26.9 26.7

Velocity ft1sec 48.5 48.2 50.0 48.9

Acfin 329240 326880 339470 331860

Scfin 194610 192080 200410 195700

Dscfh 143670 140550 146570 143600

Solvay Chemicals Inc Green River WY
Page

2.0 SU MMARY OF RESULTS

2.1 CA Nitrogen Oxides and Carbon Monoxide Results

Fuel Flow MSCFH 290 280 293 288

Feed Rate TPH 277 268 280 275

Fuel Btu Value scfYlO6Btu 1041 1044 1044 1043
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M05-099BProjects

Januan 16 2006

2.0 SUMMARY OF RESULTS

2.1 CA-A Nitrogen Oxides Resilits

Fuel F1ov. MSCFH 199 176 184 186

Fuel Btu \Talue scf106Btu 1077 1057 1.048 1061

Opacity /o 2.47 2.11 2.16 2.25

Production Rate ton/hr 163 164 163 163.3

iit 17

Solvay Chemicals Inc Green River WY
Page

Nitrogen Oxides RsuIts Run

10.9 13.1 12.2Nitrogen Oxides ppmdv 12.7

Nitrogen Oxides lb/hr 9.35 7.10 8.48 8.31

Parameters Un

12/18 12/18

Run Avenge

12/18Date 2005

Start Time 939 1201 1428

Stop Time 1039 1339 1543

Stacklemp.F 338 344 318 333

02.% 13.8 14.2 13.8 13.9

CO2 8.2 8.0 8.4 8.2

Moisture 23.9 29.9 31.5 28.4

Velocity ft/sec 37.4 36.5 35.7 36.5

Acfm 253.810 247410 241.930 247720

Scfm 134.470 130.100 131.570 132050

Dscfm 102.380 91.220 90.140 94580
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2.0 SUMMARY OF RESULTS

2.1 CA-B Particulate Results

pti mal
AIRTEST NC SERVICES INC

Calciner Production Rate Ton/hr 115 115 115 115

Opacity% 1.0 1.0 1.3 1.1

Front Half Particulate gr/dscf 0.00311 0.00186 0.00160 0.00219

Front Half Particulate lb/hr 1.99 1.21 1.03 1.41

Back Half Inorganic Particulate gr/dscf 0.003 55 0.000699 0.000991 0.00175

Back Half Inorganic Particulate lb/hr 2.27 0.454 0.63 1.12

Back Half Organic Particulate gr/dscf 0.00 792 0.00972 0.00924 0.00896

Back Half Organic Particulate lb/hr 5.08 6.32 5.93 5.77

Total Inorganic Particulate gr/dscf 0.00666 0.00256 0.00259 0.00393

Total Inorganic Particulate lb/hr 4.26 1.66 1.66 2.53

Date 2006 8/8 8/8 8/9

Start Time 1303 1645 933

Stop Time 1433 1805 1053

Stack Temp 397 379 377 384

O2% 12.83 12.80 13.27 12.96

C02% 10.70 10.83 10.22 10.58

Moisture 22.7 23.7 23.4 23.3

Velocity fl/sec 28.8 29.0 28.5 28.7

Acfhi 195400 196600 193070 195020

ScfIn 96680 99320 97800 97930

Dscfin 74730 75830 74900 75150

Isokinetics 93.3 97.0 95.2 95.2
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Optimal
AIR TESTING SERvICES INC

Production Rate Ton/hr 115 115 115 115

IOpacity% 1.0 1.0 1.3 1.1

Sulfur Dioxide ppmdv 1.1 1.9 1.1 1.4

Sulfur Dioxide lb/hr 0.823 1.44 0.846 1.04

Date 2006 818 8/8 8/8

Start Time 1306 1501 1646

Stop Time 1405 1600 1745

Stack Temp 397 374 379 383

02% 12.83 12.86 12.80 12.83

C02 10.70 10.69 10.83 10.74

Moisture 22.7 23.4 23.7 23.3

Velocity ft/sec 28.8 28.1 29.0 28.6

Acfin 195400 190490 196600 194160

Scfm 96680 96900 99320 97630

Dscfm 74730 74270 75830 74940

Solvay Chemicals Inc Green River WY
CA-B Compliance Report

Page

2.2 CA-B Sulfur Dioxide Results
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2.3 CA-B Ammonia Results

pti mat
AIR TESTIRS SERVICES INC

Calciner Production Rate Ton/hr 115 115 115 115

Opacity% 1.1 1.1 1.1 1.1

Urea Injection Rate GPH 5.2 5.0 4.3 4.8

Ammonia lb/dscf 4.91E-07 5.20E-07 4.79E-07 4.97E-07

Ammoniappmdv 11.1 11.8 10.8 11.2

Ammonia ppmdv 3% 02 24.8 27.1 25.1 25.7

Ammonia lb/hr 2.19 2.38 2.05 2.21

Date 2006 8/8 8/9 8/9

StartTime 1500 745 1119

Stop Time 1620 906 1242

Stack Temp 374 384 373 377

02% 12.86 13.13 13.17 13.06

C02% 10.69 10.22 10.33 10.41

Moisture 23.4 23.3 24.1 23.6

Velocity ft/sec 28.1 29.2 27.2 28.1

Acfh 190490 197880 184290 190890

Scfm 96900 99410 93760 96690

Dscfin 74270 76230 71220 73910

Isokinetics 95.7 96.6 97.8 96.7
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ESP Setting All Fields On All Fields On All Fields On

Calciner Production Rate Ton/hr 115 115 115 115

Opacity 1.1 1.1 1.1 1.1

Front Half Particulate gr/dscf 0.003 11 0.00186 0.00160 0.00219

Front Half Particulate lb/hr 1.99 1.21 1.03 1.41

Back Half Inorganic Particulate gr/dscf 0.0035 0.000699 0.00099 0.00175

Back Half Inorganic Particulate lb/hr 2.27 0.454 0.636 1.12

Back Half Organic Particulate gr/dscf 0.00792 0.00972 0.00924 0.00896

Back Half Organic Particulate lb/hr 5.08 6.32 5.93 5.77

Total Inorganic Particulate gr/dscf 0.00666 0.00256 0.00259 0.00393

Total Inorranic Particulate lb/hr 4.26 1.66 1.66 2.53

Date 2006 8/8 8/8 8/9

Start Time 1303 1645 933

Stop Time 1433 1805 1053

Stack Temp 397 379 377 384

02% 12.83 12.80 13.27 12.96

CO2% 10.70 10.83 10.22 10.58

Moisture 22.7 23.7 23.4 23.3

Velocity fl/sec 28.8 29.0 28.5 28.7

Acfhì 195400 196600 193070 195020

Scflri 96680 99320 97800 97930

Dscfm 74730 75830 74900 75150

Isokinetics 93.3 97.0 95.2 95.2

2.0 SUMMARY OF RESULTS

2.1 CA-B Partic ulate Results-All ESP Fields On

jQptimak
AIRESTING SER/ICES INC
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2.2 CA-B Particulate Results Runs

jQptim
AR TESTIIc3 SERWCEA INC

ESP Setting Field Off Field Off Fields 35 Off Fields 24

ProductionRatetonlhr 115 115 115 115

Opacity 2.0 2.1 3.3 2.5

Front Half Particulate TSP gr/dscf 0.00233 0.00256 0.00406 0.00338

Front Half Particulate TSP lb/hr 1.49 1.59 2.70 2.18

Inorganic Condensible Particulate gr/dscf 0.000622 0.00 178 0.00292 0.000952

Inorganic Condensible Particulate lb/hr 0.397 1.11 1.94 0.616

Organic Condensible Particulate gr/dscf 0.00722 0.00707 0.0142 0.00898

Organic Condensible Particulate lb/hr 4.60 4.40 9.45 5.81

Total Inorganic Particulate gr/dscf 0.00296 0.00435 0.00699 0.00433

Total Inorganic Particulate lb/hr 1.88 2.70 4.64 2.80

Date 2006 8/9 8/9 8/10 8/10

Start Time 1351 1615 1048 1450

Stop Time 1513 1734 1206 1609

Stack Temp 376 396 395 395

O2% 12.94 12.69 12.07 12.26

CO2% 10.44 10.71 10.39 9.96

Moisture 23.7 24.3 24.0 24.1

Velocity ft/sec 28.3 28.5 30.3 29.5

Acfmn 192170 193370 205370 200200

Sctfri 97460 95770 101930 99410

Dscfin 74370 72540 77520 75490

Isokinetics 97.2 99.3 96.4 98.3
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2.3 CA-B Particulate Results Runs 11 12

flptimt
AIR TESTINC SERVICES I\C

ESP Setting Fields 124 Off Field Off Fields 12 Off

ProductionRatetonlhr 115 155 115

3.0 2.5 2.7

Front Half Particulate TSP gr/dscf 0.00668 0.00387 0.00344

Front Half Particulate TSP lb/hr 4.35 2.35 2.18

Inorganic Condensible Particulate gr/dscf 0.00221 0.00139 0.00156

Inorganic Condensible Particulate lb/hr 1.44 0.843 0.990

Organic Condensible Particulate gr/dscf 0.0132 0.0152 0.0241

Organic Condensible Particulate lb/hr 8.60 9.24 15.2

Total Inorganic Particulate gr/dscf 0.00889 0.00526 0.0050

Total Particulate lb/hr

Date2006 8/11 8/11 8/11

Start Time 752 1320 1535

Stop Time 912 1444 1644

Stack Temp 384 386 390

O2% 12.55 13.00 12.86

CO2% 10.24 9.84 10.45

Moisture 23.1 23.9 22.3

Velocity fl/sec 29.1 27.4 28.2

Acthi 197300 186160 191140

Scfrn 98740 92930 94980

Dscfm 76000 70790 73840

Isokinetics 96.8 97.4 97.3
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2.0 SIJMMAR RESULTS

2.1 Ammonia and Sulfur Dioxide Results

flptimai
SIRTESTING SERVICES INC

Calciner Production Rate Ton/hr 285 284 282 283.7

Opacity 2.5 3.1 2.5 2.7

Urea Injection Rate GPH 11.0 12.5 13.7 12.4

Ammonia ppmdv 17.3 17.9 25.0 20.1

Ammonia ppmdv @3% 02 41.0 43.0 59.7 47.9

Ammonia lb/hr 7.32 7.72 10.8 8.63

Sulfur Dioxide ppmdv 1.6 0.0 0.0 0.5

Sulfur Dioxide lb/hr 2.47 0.0 0.0 0.825

Date 2006 12/7 12/7 12/7

Start Time 1048 1242 1427

Stop Time 1200 1352 1539

StackTempF 351 349 351 351

02% 13.34 13.45 13.40 13.40

C02% 9.96 9.78 9.85 9.86

Moisture 24.0 23.2 23.5 23.6

Velocity ft/sec 58.8 59.1 59.8 59.2

Acfin 399330 400950 405870 402050

Scfth 210080 211650 213680 211800

Dscfin 159690 162630 163430 161920

Isokinetics 91.2 96.6 99.0 95.6
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2.2 Particulate Results

flptimai
AIR TESTIPG SERVICES INC

Jca1cthdi
Production Rate Ton/hr

Opacity

271

2.3

281

2.2

285

2.5

279

2.3

Front Half Particulate gr/dscf 0.00962 0.00695 0.0100 0.00886

Front Half Particulate lb/hr 13.7 9.85 14.3 12.6

Back Half Inorganic Particulate gr/dscf 0.008 12 0.00672 0.00600 0.00695

Back Half Inorganic Particulate lb/hr 11.6 9.53 8.57 9.88

Back Half Organic Particulate gr/dscf 0.0176 0.0174 0.012 0.0157

Back Half Organic Particulate lb/hr 25.0 24.7 17.3 22.3

Total Inorganic Particulate gr/dscf 0.0177 0.0137 0.0160 0.0158

Total Inorganic Particulate lb/hr 25.2 19.4 22.9 22.5

Date 2006 12/8 12/8 12/8

StartTime 746 1019 1242

StopTime 916 1148 1414

StackTemp.F 356 358 356 356

02% 13.18 13.28 13.27 13.24

C02% 9.85 10.15 9.83 9.94

Moisture 23.2 21.7 23.0 22.6

Velocity ft/sec 61.0 59.7 61.0 60.6

Acfin 413870 405450 414070 411130

Scfin 216060 211190 216200 214480

Dscfm 165970 165320 166650 165980

Isokinetics 95.8 96.8 98.3 97.0
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Front Half Particulate gr/dscf 0.00487 0.00643 0.00508 0.00546

Front Half Particulate lb/hr 6.56 8.57 6.70 7.28

Back Half Inorganic Particulate gr/dscf 0.00 167 0.00 178 0.00119 0.00154

Back Half Inorganic Particulate lb/hr 2.25 2.37 1.57 2.06

Back Half Organic Particulate gr/dscf 0.00232 0.00271 0.00223 0.00242

Back Half Organic Particulate lb/hr 3.13 3.62 2.94 3.23

Total Inorganic Particulate gr/dscf 0.00654 0.00821 0.00627 0.00700

Total Inorganic Particulate lb/hr 8.80 10.9 8.26 9.34

Date 2007 6/6 6/6 6/6

Start Time 1240 1441 1650

StopTime 1350 1610 1800

StackTempF 383 386 390 386

02% 12.2 12.2 12.3 12.2

C02% 11.4 11.2 11.0 11.2

Moisture 24.3 24.3 22.8 23.8

Velocity ft/sec 62.6 62.2 60.6 61.8

Acfm 425020 422280 411390 419560

Scfm 207460 205370 199100 203980

Dscfin 157160 155530 153800 155500

Isokinetics 100.4 100.6 99.0 100.0

2.0 SU MMARY OF RESULTS

2.1 CA-A Particulate Results

flpti mt
AIR TEATIG AERVICES INC

313Calciner Production Rate Tonlhr 308 305 309
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2.0 SUMMARY OF RESULTS

2.1 CA-A Particulate Results

flptim4t
AR TESTING SERVCES INC

ESP Setting Field Off Field 35 Off Field Off Field 12 Off

ProductionRate ton/hr 138 143 144 141

Opacity% 6.0 6.1 6.1 6.4

Front Half Particulate TSP gr/dscf 0.00286 0.00205 0.00307 0.00151

Front Half Particulate TSP lb/hr 2.03 1.46 2.27 1.10

Inorganic Condensible Particulate grdscf 0.00157 0.0013 0.000265 0.00100

Inorganic Condensible Particulate lb/hr 1.12 0.938 0.196 0.723

Organic Condensible Particulate gr/dscf 0.00566 0.00342 0.00452 0.00335

Organic Condensible Particulate lb/hr 4.02 2.44 3.34 2.43

Total Inorganic Particulate gr/dscf 0.00443 0.00336 0.00333 0.00250

Total Inorganic Particulate lb/hr 3.15 2.40 2.46 1.82

Date 2007 6/7 6/7 6/7 6/7

StartTime 910 1130 1350 1615

Stop Time 1018 1237 1459 1721

Stack Temp 369 371 373 370

02% 12.4 12.4 12.3 12.2

CO2% 9.9 9.7 10.1 10.0

Moisture 21.6 22.8 22.3 22.0

Velocity fl/sec 31.0 31.6 32.7 31.9

Acfin 210250 214770 221910 216160

Scfm 105720 107750 111040 108620

Dscfhi 82870 83250 86290 84730

Isokinetics 98.2 99.2 97.6 97.5
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2.0 SUMMARY OF RESULTS

2.1 Particulate Results

ptimak
NJR TESTING TERUICES NC

Calciner Production Rate Ton/hr 292 288 290 290

Opacity% 2.4 2.6 2.8 2.6

Front Half Particulate gr/dscf 0.00410 0.00355 0.00351 0.00372

Front Half Particulate lb/hr 5.33 4.57 4.60 4.83

Back Half Inorganic Particulate gr/dscf 0.00194 0.00226 0.00204 0.00208

Back Half Inorganic Particulate lb/hr 2.52 2.90 2.67 2.70

Back Half Organic Particulate gr/dscf 0.00536 0.00446 0.006 19 0.00534

Back Half Organic Particulate lb/hr 6.98 5.73 8.10 6.94

Total Inorganic Particulate gr/dscf 0.00604 0.0058 0.00555 0.00580

Total Inorganic Particulate lb/hr 7.86 7.47 7.27 7.53

Date 2008 12/16 12/16 12/16

StartTime 855 1105 1238

Stop Time 1021 1217 1349

StackTempF 287 271 260 273

02% 12.3 12.3 12.5 12.3

CO2% 11.7 11.6 11.0 11.4

Moisture 26.0 26.3 25.2 25.8

Velocity ft/sec 54.3 52.7 52.1 53.0

AcfIn 368730 357390 353350 359820

Scfiri 205230 203490 204200 204310

Dscfth 151870 150010 152790 151560

Tsokinetics 104.0 100.5 98.1 100.9
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Optimal

IR TESING SERvICES NC

2.0 SUMMARY OF RESULTS

2.1 Particulate Results

Operating Conditions Run Run Run Average

Calciner Production Rate Ton/hr 219 224 219 220.7

Opacity.% 2.4 2.6 2.6 2.5

Particulate Results Run Run Run Average

Front Half Particulate gr/dscf 0.0 106 0.00634 0.0079 0.00830

FrontHalf Particulate lb/hr 13.1 7.53 9.67 10.1

Back Half Inorganic Particulate gr/dscf 0.00428 0.00309 0.00343 0.00360

Back Half Inorganic Particulate lb/hr 5.26 3.67 4.20 4.38

Back Half Organic Particulate gr/dscf 0.00299 0.00230 0.00 162 0.00231

Back Half Organic Particulate lb/hr 3.68 2.74 1.98 2.80

Total Inorganic Particulate gr/dscf 0.0149 0.00943 0.0113 0.0119

Total Inorganic Particulate lb/hr 18.3 11.2 13.9 14.5

Parameters Run Run Run Avenge

Date 2009 12/8 12/8 12/8

Start Time 1255 1503 1642

Stop Time 1417 1619 1810

Stack Temp 282 282 284 283

O2% 13.04 12.69 13.12 12.95

C02% 9.98 10.55 10.10 10.21

Moisture 24.2 25.6 24.8 24.9

Velocity ft/sec 50.3 49.4 50.5 50.1

Acfth 341240 335400 342620 339750

Scfm 189.270 186110 189580 188320

Dscfm 143510 138570 142620 141570

Isokinetics 95.5 100.5 97.6 97.9
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2.3 CA-i February 2010 Results

TOTAL VOLA11LE ORGANIC COMPOUNDS VOCs

AnalyzerValues Actual Cal Error Runi Run2 Run3
Date 2/11/10 2/11/10 2/11/10 2/11/10

VOC Concentration as C31-18 ppmdv 27.9 45.2 46.2

Zero Cal Gas C0 ppm 0.0 0.4 0.4

Low Cal Gas ppm 30.0 30.1

Mid Cal Gas ppm 60.0 60.4

High Cal Gas ppm 100.0 100.5

Span Value ppm 100.0

Drift Check Gas ppm 30.0 29.7

RES ULTS

Zero Error of Actual 0.4

LowError% 0.5

Mid Error 0.6

High Error 0.5

Zero Drift of Span -0.1 -0.1 -0.1

Upscale Drift -0.4 -0.4 -0.4

METhANE CH4 Run Run Run

CH4 Concentration ppmdv NA 22.9 20.0

CH4 Concentration as C3H8 ppmdv 0.0 7.6 6.7

TNMVOC Concentration as C3H8 ppmdv 27.9 37.6 39.5
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2.6 CA-i December 2009 Results

TOTAL VOLATILE ORGANIC COMPOUNDS VOCs

AnalyzerValues Actual Cal Error RunI Run2 Run3

Date 12110/09 12/10/09 12/10/09 12/10/09

VOC Concentration as C3H8 ppmdv 20.9 34.1 20.8

Zero Cal Gas C0 ppm 0.0 3.7 0.4

Low Cal Gas ppm 300.0 302.1

Mid Cal Gas ppm 600.0 603.6

High Cal Gas ppm 1000.0 1002.0

Span Value ppm 1000.0

Drift Check Gas ppm 300.0 305.0

RESULTS

Zero Error of Actual 0.4

Low Error% 0.7

Mid Error% 0.6

High Error 0.2

Zero Drift 3% of Span -0.3 -0.3 -0.3

Upscale Drift 0.3 0.3 0.3
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2.0 SUMMARY OF RESULTS

2.1 PM25 Particulate Results

Optimal
AIR TES INS SERvICES NC

Operating Conditions Run Run Run Avenge

Calciner Production Rate Ton/hr 226 241 226 231

Opacity% 2.1 2.2 2.1 2.1

Run

0.005 18

5.86

0.00753

8.52

Run

0.00658

7.47

0.00821

9.32

Run

0.00224

2.49

0.00584

6.50

Parameters Run Run Run Avenge

Date 2010 6/5 6/6 6/6

Start Time 1338 912 1326

Stoplime 1613 1146 1558

Stack TempF 347 348 354 350

02.% 11.85 11.67 11.48 11.67

CO2 12.26 12.57 12.87 12.56

Moisture 26.7 26.7 28.1 27.2

Velocity ft/sec 51.5 51.6 52.0 51.7

Acfm 349.590 350490 352630 350900

ScfIn 179.930 180680 180570 180390

Dscfrn 131940 132460 129890 131430

Isokinetics 92.0 93.8 94.3 93.4

PM23 Particulate Results

Total Inorganic PM25 Particulate gr/dscf

Total Inorganic PM25 Particulate lb/hr

Total PM25 Particulate gr/dscf

Total PM25 Particulate lb/hr

Avenge

0.00466

5.27

0.00719

8.11

Includes the organic condensable fraction
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2.0 SUMMARY OF RESULTS

2.1 Particulate and Nitrogen Oxides Results

Nitrogen Oxides Results

NOx ppmdv

NOx lb/hr

Run

85.61

74.1

Operating Conditions

Production Rate Ton/hr

Average Opacity

Run

204

6.5

Run

Particulate Results Run Run Run Run Average

Front Half Particulate TSP gr/dscf 0.00309 0.00 198 0.00308 0.00272

Front Half Particulate TSP lb/hr 3.13 2.05 3.16 2.78

Inorganic Condensable Particulate gr/dscf 0.00292 0.00237 0.00213 0.00247

Inorganic Condensable Particulate lb/hr 2.95 2.46 2.18 2.53

Organic Condensable Particulate gr/dscf 0.00408 0.00639 0.00682 0.00576

Organic Condensable Particulate lb/hr 4.13 6.62 6.99 5.91

Total Inorganic Particulate gr/dscf 0.00601 0.0043 0.0052 0.00519

Total Inorganic Particulate lb/hr 6.08 4.51 5.34 5.31

Qptimal
AIR TESTING StRVICES INC

Run Run

204

Run

199

Average

6.6

200

6.8

201.8

9.5 7.4

Run Run

87.15

Average

84.54

74.6

85.77

75.0 74.6
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2012 CA Particulate Emissions Testing

Solvay Chemicals Inc 1Jptimal
Page AIR TESTING SERVICES INC

2.0 SUMMARY OF RESULTS

Table CA Particulate Test Parameters and Results Solvay June 27 2012

Start Time 815 945 1133

Stop Time 918 1040 1243

Operating Conditions Units Run Run Run

Trona Production Rate Tonlhr 240 250 237 242

Opacity 1.0 1.0 0.8 0.9

Test Parameters

Barometric Pressure absolute In Hg 23.50 23.50 23.50

Dry Gas Meter Calibration Factor unitless 1.008 1.008 1.008

Pitot tube Coefficient unitless 0.84 0.84 0.84

DR Diameter of Nozzle Inches 0.308 0.308 0.308

Total Sampling Time of Test Minutes 60 60 60

AN Orifice Pressure Drop In H20 1.68 1.72 1.69

Vm Dry Gas Sampled as measured ft3 dry 48.27 48.863 48.966

Tm Gas Meter Temperature avg Dew 86 88 98

V1 Condensate and silica gel ml org 263.7 297.6 253.5

Location/Process Parameters

Cross-sectionalAreaofStack ft2 113.10 113.10 113.10 113.1

Pg Static Pressure of Stack Gas In H20 -0.40 -0.44 0.40 0.41

TR Temperature of Stack Gas Deg 388 391 398 392

dAp Sq root of velocity head of gas din H20 0.663 0.6699 0.6648 0.6660

CO2 CarbonDioxide 10.92 11.04 11.40 11.12

02 Oxygen 12.87 12.78 12.50 12.72

Calculations

Vmstd Gas Sampled standard std cond ft3 37.16 37.43 36.86 37.15

Vtd Water Vapor in Gas Sampled std 12.43 14.03 11.95 12.81

Water Vapor in Gas by Vol 25.07 27.26 24.49 25.61

Md Molecular Weight of Dry Stack Gas lb/lb-mole 30.26 30.28 30.32 30.29

MR Molecular Weight of Wet Stack Gas lb/lb-mole 27.19 26.93 27.31 27.14

Pressure of Stack Gas Absolute in Hg 23.47 23.47 23.47 23.47

Iso Percent of Isokinetic Sampling 99.3 101.8 98.3 99.8

Flow Results

Average Stack Gas Velocity ft/m fm 3296 3350 3313 3320

QR Actual Volumetric Flow Rate ft3/m cfm 372722 378848 374721 375430

Qstd Dry Volumetric Flow Rate std ft3/m dscfm 136336 134014 136621 135657

Particulate Results

Filterable Inorganic PM Mass mg/sample 7.46 5.00 4.27

Filterable Inorganic Conc std gr/dscf 0.003 0.0021 0.0018 0.0023

Filterable Inorganic Emissions lb/hr 3.62 2.37 2.09 2.69

Mass of Condensable Inorganic PM mg/sample 12.4 17.7 17.4

Condensable Inorganic Conc std gr/dscf 0.0051 0.0073 0.0072 0.0066

Condensable Inorganic Emission Rate lb/hr 6.02 8.38 8.44 7.61

Total Inorganic Particulate Collected mg/sample 19.86 22.70 21.67

Total Inorganic Particulate Conc std gr/dscf 0.0082 0.0094 0.0090 0.0089

Total Inorganic Particulate Emissions lb/hr 9.64 10.75 10.53 10.31

Condensable Organic PM Mass mg/sample 29.4 24.5 42.9

Condensable Organic Conc -std gr/dscf 0.0122 0.0101 0.0178 0.0134

Condensable Organic Emission Rate lb/hr 14.27 11.60 20.82 15.56
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2.0  SUMMARY OF RESULTS 
 

Table 2  CA - 1 & 2 Particulate Test and Parameters Results, Solvay Chemical, June 5 and 6, 2013 

  Date 6/5/13 6/6/13 6/6/13   

 

Start Time 12:02 9:21 11:20 

   Stop Time 13:05 10:11 12:25   

Test Parameters Units Run 1 Run 2 Run 3 Avg. 

Pbar  (Barometric Pressure, absolute) In. Hg 23.58 23.48 23.48   

Y  (Dry Gas Meter Calibration Factor) unitless 0.987 0.987 0.987   

Cp  (Pitot tube Coefficient) unitless 0.84 0.84 0.84   

Dn  (Diameter of Nozzle) Inches 0.312 0.312 0.312   

  (Total Sampling Time of Test) Minutes 60 60 60   

∆H (Orifice Pressure Drop) In. H2O 1.67 1.74 1.75   

Vm  (Dry Gas Sampled - as measured)  ft3 (dry) 46.743 48.395 48.214   

Tm  (Gas Meter Temperature, avg.) Degr. F 80 92 91   

Vlc  (Condensate and silica gel) ml or g  253.5 264.8 236.2   

Location/Process Parameters 
    

  

As  (Cross-sectional Area of Stack) ft2 113.1 113.1 113.1 113.1 

Pg  (Static Pressure of Stack Gas) In. H2O -0.47 -0.44 -0.44 -0.45 

Ts  (Temperature of Stack Gas) Deg. F 397 394 398 396 

 p  (Sq. root of velocity head of gas)    In. H2O 0.6521 0.6575 0.6592 0.6563 

CO2  (Carbon Dioxide) % 10.78 11.07 11.39 11.08 

O2  (Oxygen) % 12.68 12.45 12.33 12.49 

Calculations 
    

  

Vmstd  (Gas Sampled, standard (std) cond.)  ft3  35.73 36.03 35.94 35.90 

Vwstd  (Water Vapor in Gas Sampled, std) ft3  11.95 12.49 11.14 11.86 

Bw  (Water Vapor in Gas, by Vol.) % 25.07 25.73 23.66 24.82 

Md  (Molecular Weight of Dry Stack Gas) lb/lb-mole 30.23 30.27 30.32 30.27 

Ms  (Molecular Weight of Wet Stack Gas) lb/lb-mole 27.17 27.11 27.40 27.23 

Ps  (Pressure of Stack Gas, Absolute) In. Hg 23.55 23.45 23.45 23.48 

Iso  (Percent of Isokinetic Sampling) % 95.0 95.8 93.4 94.7 

Vs  (Average Stack Gas Velocity) ft/m (fpm) 3,252 3,284 3,283 3,273 

Qa  (Actual Volumetric Flow Rate)  ft3/m (cfm) 367,808 371,385 371,247 370,147 

Qstd  (Dry Volumetric Flow Rate, std.) ft3/m (dscfm) 133,585 133,573 136,601 134,586 

Particulate Results 
     Filterable Inorganic PM Mass mg/sample 24.55 20.50 20.15 

 
Filterable Inorganic Conc. - std. gr/dscf 0.0106 0.0088 0.0087 0.0093  
Filterable Inorganic Emissions lb/hr 12.14 10.05 10.13 10.77  

Mass of Condensable Inorganic PM mg/sample 7.8  4.0  9.8    

Condensable Inorganic Conc. - std. gr/dscf 0.0034 0.0017 0.0042 0.0031  

Condensable Inorganic Emission Rate lb/hr 3.86 1.96 4.85 3.55 

Total Inorganic Particulate Collected mg/sample 32.35  24.50  29.95    

Total Inorganic Particulate Conc. - std. gr/dscf 0.0140  0.0105  0.0129  0.0124  

Total Inorganic Particulate Emissions lb/hr 16.00  12.01  14.98  14.33 

Condensable Organic PM Mass mg/sample 16.4  9.8  16.1    
Condensable Organic Conc. - std. gr/dscf 0.0071 0.0042 0.0070 0.0061  

Condensable Organic Emission Rate lb/hr 8.11 4.80 7.96 6.96 
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